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PREFACE

Suphan Buri Experiment and Training Center under Deﬁartment of
Agriculture is one of the_thrée-sub—projects of Irrigated Agriculture
Development. Project. The main building of Suphan Buri Experiment and
Traihing Centéf was granted by the Japanese Government. The official
opening ceremony of this center was held on March 10th, 1979 and this

project is going to cloge at the end of March, 1985.

Suphan buri Experiment and Training Center has given various
trainings to government officers, farmers and students concerning irri-
gated rice cultivation and carried cut the research works for increasing
rice yield as well as income of farmers by means of multi-cropping and

integrated farming.

Sugahara, one of the authors, was dispatched by Japan Interna-

tional Cooperation Agency on August 31st, 1978 to March 31st, 1985.

This report is the results from the field experiments and training
activity works which have been carried out with Thai staff since March

1979 upte March 1985.

v
T. SUGAHARA

Suphan Buri Experiment and Training Center

March 1985
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Exp. 1
Experlment and Research Record

Annual for year 1979

Experiment of different Mat soll and Fertillzes for box seediing,

. Tetsu)lro  SUGAHARA
and

Vichien  SASIPRAPA

e

Experiment of different Mat sol! and Ferti)izer for bhox seedlIng,

é This experiment was carrled out In ordar to find out adaptable mat materlals

“and fertl11zer appllcation for rice plantar seedling on heavy clay soll In Thalland.

. HMaterlals and methods.

1. Variety : RD 7 Sowlng : 21st March 1979.
% 2. Seed rate : 130 gm. dry seed/box. (box size SBemx28cmx3em)
,§ 3. Treatment. : Completely Random{zed Deslgn 2 rep!icatlcn§ Qlfh éh treatment
_g : : _
.E Jat sofl - mixed
Fertillzer Soil  Black ash Compost $x8  § x¢ EER
; No S=0 B-0 -0 $B=-0 SC-0 BC-0
. Basal only | 5-8 B-S C-B SBjB SC~B_ BC-B
é Top énly " ' S~T B-T c-T 58-T SC-T | BC~-T
% Basal & Top $-BT B~BT {-8T S8-BT SC-BT BC-BY
1

Hixed rate 1t
Basal i Ammophos 3 gm/box, (N = 0,88, P » 0.6 gm.)
Top dressing ; Urea 1.04 gm/box, (N = 0,48 gm,)

Top dressing supply one week after sowing,



4, investlgotion,

-

1} One week after sowlng teaf age and plant helght for 10 seedlings.

2) Two weeks after soﬁing : leaf age and plant helght*fér 20 seedllings.

.

New root test for 10 seedlings. * (Block | only.)
3) 20 days after sowing + Leaf age and plant: height for 20 seedlings.’

Dry top welght for 30 seedlings.

: New root test for 10 seedlings,
: Observe leaf color,
a Countlng number.of new root and length of the longest root at 6 days diped in-water
after cutting old root.
5, General Management !
Seed rate/box 3 130 gm. dry seed welght after selectlon.
Soaking and Blsinfectlon : 12 hours with Ceresan solution'(i gn/ 1 Kg.seed),

{ncubation : 24 hours at tempefature. (30-35 ¢)

{i. Result,
1. Plant height.
Thé plant helght as shown in table 1 and table 7.

Among dlfferent fartilizer treatments, basal and top dressing box bas
the highest, basal or top dressing oniy were medium and the lowest was non
fertillizer plot.

Among different mat materlals, mlxed seil plots were better than

single soll ptbts and especiaily soll alone, the plant helght was clearly low.



Leaf'agé.
The leaf age was shown in table 2 and table 8

Amoung different fertilizer treatments,_basal and top dressing plot
was the most'progress of leaf development, the next was only top dreésing or
only plots, the least progress was non fertilizer as same as the plant height
at 2 weeké stage after sowing, however no significant difference at 20 days
after Sowiﬁg. |

For different mat materials, compast only or com#ost mixed soil was

more progress than other soils and the least progress was the only soil plot.

kecovering development of new root

New root recovering as indicator of rooting ability was shown in
table 3 and table 9.

Non Tertilizer plant was the most development of new roots and the
least was basal and top dressing one.

Arong mat materials, only soil plot was the most development of new
root recovering, tbe next was mixed soil plots but the balck ash, compost and

balck ash mixed with compost plots were very poor in development.

Dry matter of top plant. (table 4)
Mixed soil plots were heavier in weight than other plots.

Among the fertilizer plots, the difference was not clear.

Leaf color. (table 5)
Leaf color was determined by visunal score.
Among mat materials, leaf color was very much defferent. Only soil
and mixed soil plots were always green while the other plots werw vellow from

the period of one week to 20 days after sowing.



6. Growth unl formity of seedling., (table 6)
Unl formity growth is very Important for transplanter,

Only'soli and mixed soll plots were rore uniform ‘n §1aﬁt growth than

other fertillzer supplled piots.



ITT.

Discussion

Suitable seedlings for the Japanese rice planter ‘machine are 15~25 cm

- in height, 3-3.5 leaf age. Uniformity growth and strong seedling is better,

. The plots those satisfied the mention above seem to bée the soil mixed with

blgck ash and the soil! mixed with compost plots. For seedlings grow uniformity,
leaveé_were alwéyé green and the plant height is about 15-20 cm in;thé last
stage, and development éf new roét recovery ig much more thén other ploés.
The qﬁly s0il ﬁlot {(clay soil) is al;o suitable.fér the rice planter machine.
Aithough the seadlings grow uniformity, leaves are green and new root recovery
is the best but the plant height is too short only 11-14 cm.

Owing to the condition of the clay soil, it will be contracted or expanded
by the quantity of moisture in the soil. it is necessary to irrigate many

times a day and to adjust mat moisture before machine operation time.

. The only black ash, only compost and black ash mixed with compos-: plots'seedling

was appeared in the yellowish leaves since the initial time to the last étage.
It seems to be the nitrogen deficiency, so that the new recovered root was
very poor, seedlings were very soft and not uniformity in growth. These plots

were not suitable for rice planter machine.

Conglusion

The mat soil mixture between soil and Carbon husk at the ratio of 6:4 is
the best material in raising of seedling in box for transplanter.

The abplication of fertilizer in the box-seedling for transplanter seems to
be.no£ necessary, because even the gfowth of seedling were good when supplying
fertilizer,.the recovering of new root after hlanting are poorer than non-ferti-

lizered,



Table 1 Plant-height
- Mat E
After sowing Fertllizer 5 B c 5B _SC Bc F test Significant
B 7.5 7.1 . 6.9 9,1 9.3 7.1 1 % between Fertll
two weeks 0 9.4 1.5 11,9 _11.2 11,2 1
B 10,6 11.6 12,4 13,1 14,2 12.8 1 2 among Mat,
T 10.2 11,8 12.8 12,1 13,7 12.4 Fertilizer,
BT 12,1 12,1 13,6 15,1 15k 15,5
20 days 0 1.1 15,2 15.7 13.5 15.0  13.7
B 11.2 15,2 16.2 15,6 17.6 16.0 1 & among Mat,
T 1.6 14,8 15,8 16,2 17.0 14.6 Fertllizer.
BT 13,7 14,7 16,6 17.8 20.7 17.0
Table 2 Leaf age.
Mat 4
After sowlng Fertllizer S B C S8 st BC F test Signlficant
one week 0 1.5 1.8 2.0 1.7 1,7 1.9 5 % among Mat,
B 1.8 1.9 2,0 2.0 2,0 2.0 1 % between Fertil
tvo weeks 0 2.2 2.7 2.9 2.5 2.5 2.7
B 2,2 2.9 29 2.6 2.9 3.0 1 % among Hat,
T 2.4 2.9 30 2.9 2,8 2.8 Fertilizer.
BT 2.6 3.0 3.0 2.9 3.0 3.0
20 days 0 3.0 3.1 3.2 3.2 3.0 3.2
B 2.9 3.0 3.1 3.1 3.0 3.2 1 % among Mat.
T 2.9 3.2 3.3 3.2 3.0 3.1 no slgnificant amo::
BT 3.0 3.1 3.2 3.1 3.1 3.4 Fertllizer,




Table 3 Recover new root (Number % Length per seedilng),

anc

Mat
After sowing Fertliizer S B C 5B St BC F test Significant
two weeks - 0 5.1 4,0 2.9 13,9 13,1 3.5
B 4.9 4,0 5,9 18.7 17.8 2.9  No replicatlon.
T 15,3 5,2 1.6 11,0 k.5 0.5
BT 18,9 1.0 1.9 17.4% 16,0 t.h
20 days 0 18,0 5.5 1,0 13.h 146 1,3
B 16,9 2.9 1.0 153 7.9 0.6 1 % among Mat,
T 18,3 0.6 0.4 5.8 6.9 0.1 Fertllizer.
8T 13.6 0.6 1,3 7.8 1.t 0,2 |
Table & Top dry weight (mg. per seedling).
| Mat ‘
After sowlng Fertillzer S B c SB sC BC F test Slgnlficant
20 days 1] 15.7 13,9 14,0 15,9 16,8 1i4.5
B 14,7 14,4 5.7 18,7 18,0 14.9 1 % among Mat,
i 15.4 15.0° 15,0 16.0 18,0 13.5 Fertllizer.
BY 17.7 14,0 16,0 21,0 19,5 15.3




Table 5 L.eaf colour,

Mat _

After sowlng Fertillzer S B c SB 5C B “Note
one week 0 G Y Y G G Y - § = Green

B G Y Y G G Y LY = Stightly yelilow
20 days 0 6 LY Y G G Y Y = Yellow

8 6 LY YY & G LY YY = Heavy yellow

T G Y YY G G YY

8T G YY YY G G YY

Yellow colour seem

Table 6 Growth uniformity.

to nltrogen deflclency.

Mat
After sowling Fertillzer S B c SB s¢ BC Note.
20 days 0 yes me ma yes yes me yes = Uniformity
B me vyes no me me ome ma = Med1um
’ .
T ma ma me yes yes no no = Not unlformity
BY yes no no yes me no




Tabls 7 Group comparison of the plant helght (Duncan's Multiple Range Test),

1) Plant helght on maln effect comparisons of mats ;

2 weeks aftar sowling . 20 days after sowlng
plot _ halght{em.) plot hélght(cm.)
s¢ 13,59 sC 17 .54
BC 12,94 C 16,04
- SB 12.85 SB 15.70
c 12,63 ' _ BC 15.30
B 11,78 ' . B 14.96
S 10.41 l s 11,88

2) Plant helght on maln effect comparisons of fertillizer ;

L]

2 weeks after sowlng 20 days after sowlag
plot  helght{cm.) plot hefght(cm.)
BT 13.95I BT 16.71|
B 12,35 B 15,27
T 12,13 T 14.95
0 1,03 | 0 1h.02 I



Table 8 Group comparison of the leaf age (D.M.R,T.}.

1) Leaf age on main effect comparisons of mats ; -

.

2 weeks affer=sow!ng"- 7 zb.déYs.after séwlng
plot leaf age . plot !éaf*age
¢ 2.95 | T N
BC | 2.85 ¢ 3,15 |
B 2,84 sB '3-“"
5¢C 2.76 8 - 3.06
$8 2.n . SC 3.01
5 2,32 : 3 2.9

2) Leaf age.on maln effact comparlisons of fartilizer ;

2 weeks after sowlng | 20 days after sowlng
plot leaf ags -plot leaf age
BT 2.88 BT 3.13
T 2.78 1 0 ' 3.08
B 2.72’ T 3.08
0 2,58 | e | 3.03

no stgniflcant

10



YTabla 9 Grouﬁ comparlson of new root (D.M.R.T.).

1) Number x length of new root on meln effect comparisons of mats ;

20 days after sowing

plct. o ‘
s 23.55l _
S8 10.55

s¢ : 7.60 ,
B 5.39

¢ 0.9

BC _ | 0.50

2) MNumber x Length of new root on main effect comparlsons of fartitizer ;

20 days after sowling

plot

0 8.94

B iy
T 5.32 ,
BT .08

n



Exp. 2

Experiment. and Research Record

Annual for year 1979

Effect on Different Planting Times on Growth and Yield of R.D.7

Tetsujiro SUGAHARA
and

Vichien ~ SASIPRAPA -

This experiment was carried out for investigation on the effect of
seasonal change on the growth, yield and components of less-sensitive rice
variety R.D.7 at 15 days planting interval planted by transplanting machine.
At the same time was used as tﬁe material for training.pruposes for trainees
and visitors to have a good chance to observe the growth of rice plant at
different stage of growth from seedling up to ripening stage at that moment.

Experiment method:

1. Variety:R.D.7
2. Seed rate: 130 g./box {as dry seed)
3. Seed mat materials: black ash or husk: paddy soil 4 mixed.
4. Method of transplanting: using of rice transplanter.
5. Times of planting:'15 days interval
12226 June - last 28 December (13 times)
6. Seedling age: 15 days.
7. fertilizer applied: 9-6-0 kg./rai
1EEapplicatioh 1 week after transplanting (1.6-2-0)

d
2.’.1__. (] 2 " 3] n (3.2__4“0)

s " 40 days © " (4.2-0-0)

12



8., Wead control: 4 days after transplanting with Saturn G (4 kg./rai)

9. Insect control: Furadan applied at

EL days after transplanting 3 kg./rai

nd :
o 35 n 1] 1 11 1, ]
3_1"_(1 50 1 " Toon T 4 1

plus spray insecticlde If necessary

: 2 2
10, Plot size: total 4,800 m , each plot 660 m single design

st nd

1 crop 2 crop
No, { No. 9
No, 2 No. 10
No. 3 No. 11
No. 4 No. 12
Ne, 5 No. 13
No. 6 -
No. 7 -
No. 8 -

13



Result

Date of growtn

?reﬁtTent Sowing 'Tfﬁnsplénting Heuding -HJrvést " Tole
1 11 Jun. 26 Jan. - 12 Oct.  Bird demage
2 27 Jun. 11 July o N "
3 11 July 26 July - T Oct., 9 Hov, ~Cover nel
L 26 July 10 Aug. 21 Qct. 25 Now. v o»
1 crop - : ,
5 10 Aug. 24 Aug. 6 HNov. 11 Dec. " "
6 24 Aug. 10 Sep. o4 Nov. 24 Dec. W
T, 10 Sep. 25 Sep.: 12 Dec. 10 Jan.
8 29 Sep. A1 Oct. 24 Dec. .28 Jan,
Y 10 Oct. 25 Oct. - 15 Jan. 12 Feb,
a0 26 Oct. 9 Nov. 1 Feb. 27 Feb.
2 cropll ' 9 Now. 28 Nov. 16 Feb. 11 Mar. Cover net _
12 23 Mov. 11 Dec. 29 Feb. 26 Mar. Cover netyRat damage
13 12 Dec. 28 Dec. 14 Har. 7 Apzr. n "

Yield and Yield Componentls

weight of yield

Z 2
, “17a . . s/panic . "
to. Hills/m Panicles/m  Spiklets/panicle Ripen % 1,000 grains rai(kg) ba

Bird damage

i

s Bird damage

5 20.5 203 109 70 29 700 4438

B! 21.9 172 119 T4 28 668 4135

y o211 215 117 62 27 692 4335 1f‘:icmp
6 19.5 261 80 63 26 953 a8

7 20.1 320 78 65 26 657  4iog

5 19.8 215 72 65 26 526 3288
%0 274 89 i 26 475 aas,

0 19.2 257 66 2 479 2994

11 20,9 250 76 75 21 612 - 3825 nd

2 2.8 a2 76 66 25 537 aagg . TP
15 21.3 200 74 70 26 428 1435 ’

Sample number is 100 hills at each plots.

14



- YIELD - COMPONENT OF DIFFERENT PLANTING DATE (R.D.7) Lo

Number of Panicles

per m?

Treatment NO.

f?umber of Spikletes
 per panicle

Ripening %

'ield (Kg) per ral

Transplanting

Harvest

hoor

300

[y

200

100

120
110

1003
oo}

8ot

=
[ ]
A1

r-l‘,‘_

70}

112 13
. [
MNo.Splkletes/m? | 26,000

T RN

§ 7 8 9 10
1 24,000
i : 122,000
+ : 120,000

118,000

116,000
| 14,000
N -

k% ek

o

70
60

m-m

s
-
wi

) oetmmommtT
PO waniteiieie
m

o,

700
600
500
4oo
1

2 e o,

,Il |

| & | i A2 i ) Y 3 B

26 10 24 10 25 1 25 9 28 12 28
July Aug, Aug.Sep. Sep, Oct, Oct. Nov.Nov. Dec.Dec.

9 23 11 22 0 28 12 27 N 26 7
Nov. Nov., Dec.Dec, Jan. Jan, Feb, Feb.Mar, Mar.Apr,
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Flg, 1 Corralation bstween the yleld and number of spi'klatas par m?

All somple ¢ = 0.853
: Y - ,025x + 76.502

}'_ & . :
700 Ripening ¥ more JG b4 3_-' %
T
r= _ﬂ¢562_ 1 -
600k y = 0.04ix - ?85.5.6'7 Ripening & less 70 %
teid (k i g '
Y_ai (kg) per ra émgg
- 8 o
5000 ﬁ' }f“oﬁﬁ.
g .0 'y = 0,025x + 43,192
13
Loor

Ll i 1 i Y VORI |

ih 16 18 20 22 24 26 (1,000)

" Number of Spiklates psr me.
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Result

Thls experlment was dcne thlrteen t;mes, first transplanting is on
26 July 1979 and the last on on 28 December 1979. .

Omitted for Tfuand Z—Eplanting plots due to heavy birds damage at the
milky stdgé;.if ﬁeceésary; nets are used for pfeventing of bird damage from the
third_plantihg up to 1QEEplanting. |

High yield ﬁiétﬁ.were obtained from No.3, 4 and 5 which are in the normal
period of transplanting by general farmers in such area. From No.6 éo.ﬁq.13‘
planting'time'is in critical period which day length is shorter and temperatufe
is low comparing to dry season.

Concernlng to yleld components, July and August planting plots have great
number of splkelets per panlcle, in the other hand Sep. ~ Oct, plantlng plots have
more panlcles un;t area but lower in number of spikelets per panicle. For low
yield plots, it appeared to be lésé in number éf'spikelets per panicle, even the
percentage of ripening is_rather.high.' No.13 plot which was obtained the lowest
yield'in this trial is also iqwest in all components,

From Fig.t1; it'ié‘quite clearly shown fhat yield of R.D.7 have closed

correlation to the number of spikelets per unit area and ripening percentage

‘rather than the other components.
i Owing to the land, it is necessary to construct dormitory for Trainees.
ETh:.s exparlment was stopped after the harvesting of 13ﬂEcrops which was in
E
;Aprll 1980

From the result of this experiment, many things were left for solving
‘in the future such as how fo:increase.the number of panicle pef’unit area, how to
avoid in droppihg of ribéning pércentage when the number of spikelets per pahicle

ig increagsed, how to adapt all componants which are suitable for different planting

time around the year.

17



Expe 3

Comparison of yield of different planting date by transplanter

Hr.

Drs Tetsujire Sugahara

1979

Tichdien Sasiprapa

Etperiment_methods

1.

2

3.

4o
5’

Variety g ReDe 7
Flanting date ¢ 15 February and 10 March 1979
Seed rate ¢ 15 February 160 gm./box (28 ¥ 58 om. )
10 Harch 150 gm./vox (28 X 58 cm.)
Sesdling age t 20 days seedling
Pertiliser at Hain field ¢t NsPiK
General Heavy

N P K N P K
18t weak 1.6 ; 2.0 :0 1.6 2.0 : 0 Kg/rai
2nd week 3.2 4.0 o 3.2 4.0 : 0 Kg/rai
45 days 4.2 0 :0 4.2 ¢ 0 ¢ 0 kg/rai
Booting stage - 4.0 0 : 0
Total 9 6 :0 13 6 9

6. Harvesting date

: 15 Feb. planting plot on 5 June 1979

10 Mar. planting plot on 23 June 1979

18



Result :

15 February . 10 March
Items General Heavy General
Yield Kg./rai 750 2933 956
{Kr./ha.) (4688) (5831) {5975)
Component.s 5
No. of hills/m. 20.7 20.7 20.7
No. of panicles/m% 145 167 158
No. of spikelets/panicle 97.6 103 .1 100.7
Parcentage of full grain 59.3 60.4 67.2
1,000 grain weight 27.4 27 27.0

Yield of March transplanting is higher than February transplanting.

One thing which can be observed very clearly in this experiment
was that the percentage of full grain which was caused by low temperature
during flowering stage is very high.

For the heavy fertilizer plot at February transplanting which
supplied the booting stage, number of spikelets and number of panicles was

increased.

## Estimate of yield and yield components depend on simple sampling
method that it is randomed choice 10 rows and get 10 hills at each row.
After dry, yield components sample was picked up panicles Y% into
panicle of 100 hills.
Ripening test used 1.12 specific gravity and grain weight is

adjusted 14% moisture.

19






1980

.

Exp.l Effeot of under drainage on the growth and yield of rice

Pxp.2 Intensive aultivﬁtion teohniques for inoreasing rice yleld






Exp. 1

Effect of Under Drainage on the
Growth and Yield of Rice

(Wet Season 1980}

Mr. Vichien Sasiprapa
Mr. Yoshiya Takashima
Dr. Tetsuijireo Sugahara

Introduction’

For the paddy area in the Central plain of Thailand, heavy clay soil is
widely distribqtedf_ Undef submerge condition percolation, it became very less
or even:zero, the soil layer of rice root zone is in reductive condition which

caused of poor growth of rice plant and lowered in number of tillers,

To clearify the possibility and effectiveness of under drainage to cover
up the maximum potential rice yield by means of under drainage for heavy clay

soil, this experiment was carried on.

Methods and materials

This experiment field is a part of Suphan Buri Rice Experiment Station,
the under drainﬁge‘facilfties are installed as shown in the attach drawing.
1. Variety : o RD.7 -
2. Design and plot Randomized Compiete Block Désign
3 treatments and 2 replications

plot size S m. x 6 m. (30 me

3. Sowing 22 September 1930.
Transplanting ¢ October 1980,
Harvesting January 1981,
‘4. 8pacing 20 em, x 20 cm. = 25 hills/sg.m,

25 em. x 25 cm. 16 hills/sq.m.

20



5. Treatment
Treatment Planting density (hills/m?) " Water management
Control 25 16 ' flooding
Drainade 25 16 dried up for 7 days
Drainage & 25 - 16 at 30 DAT.

mixing husk

DAT

20
40
total

Result

6.

1.

Fertilizer kg./rai
N P K Growth period
5 12 6 roéting stége
- - " maxifum tiller number stage
- - '  panicle formation stage

18 12 &

Vegetative stage

No any difference of plant height among treatments of
under drainage and control or even between spacings as shown
in table 1. _ ,

Regarding the number of tillers (table 2) doesn't show

‘any significant difference in both of spacing and drainage}

Leaf Area Index

As shown in table 3 the Leaf Area Index is bigger in the
control plot than the drainage plot at maximum tillering stage
and heading stage, it seems to be the effect of drying up the

soil at 30 days for about 1 week.
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3. Water management

When underdralnaged plot was dried up at 30 days after
tranqplantlng, the soil surface appeared to lose the moisture
from the third day after dralnlng out the water. In the fourth’
'day, the moisture content in the soil at 10 cm. and 15 com, layer are
sre shalply decreased but less change-ln 20 cm. depth as shown in
figure 1. It is clgarly understoad that under submerged condition

the moisture supplemented to rice root zone are from the lower layer,

4. Water requirement in depth
Figure.Q._indicated-that.the water requirement in depth of

the drainége plots are somewhat larger than the control plot about
0.5-1.0 mm;/day but sﬁill'very low when comparing with the data

. available in some country like Japan, these were due to the charac-
teristic of heavy clay soil which has very low in water permeability.
The amount of evapotranspiration ﬁas big difference acccording to
the growth pericd, it was 3-7 mm./day at initial growth stage of
rice plant and increase to 5-9 mm./day at the reproductive growth

stage,

5. Yield and its component

As shown in table 4-5, the yield of paddy obtained from this
experiment is rather hlgh about 6.5 tons/hactare in all treatments.
The effect of. drainage and undrainage are almost nonsignificant
dlfference, expect for the densed spacing (25 hills/m.) are better

than the widered on.

The yield are closely correlation to the number of panicle
and number of spikelets per mz«than the other two component, namely

percentage of ripening grain and one thousand grain weight.
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Conclusion

This experiment was carried out to find Qut the effective of

underground drainage for increasing rice yield;'percolation degree of
clay soil and posibility of rebinifit for counstructed cost.
Drainage for increasing rice yield about 40 kg./rai was more
effactive than control plot. This method cannot repay constructed cost.
The percoolation. of ¢lay soil with under grain condition was nat

sufficient because surface soil shut out percolate to under drain tube.
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Table 1 Plant height

T pAT 20 | DAT-30 DAT 40 |
atmant 1 - : .
Treatment 15 16 [ 25 16 | 25 16 (mu/m?)
o 42,7 43.2 | 60,3 612 |65.2 661
D |43.8 42.2 |59 58.4 | 634 63.0
D&E 40,1 4049 | 56.7 52.3 | 66,1 59.9

DAT = Ms After Transplanting

fable 2 Number of tiller and pa.niole/m?

Trostment DAT 20 - ' . DAT 30 : DAT 40 | Ro.of paniocle
: 25 16 mean P |25 16 mean F |25 16 mesn F| 25 16 mean P
¢ (282 211 247 419 413 446 454 397 426 | 258 237 248
b1 283 221 252 NS. | 421 492 417 ¥S.] 396 402 399 N3.| 258 230 244 NsS.
D&H (269 200 235 500 373 437 436 381 434 | 275 254 265

Tabls 3 Leaf area

rostuant [T petter/lent epen/oion | L b1
DAT c 12.4 12,2 27 3.1
0 D 12.6 13.1 3.0 2.5
D&R 12.7 14.3 2,8 2.2
Heading @ 2040 19.9 5.0 . 4.5
stage D 21.3 22,2 41 3.5
D&H | 20.0 22.4 4.4 3.2

Table 4 Yield kg./rai

(k4. fhao)
Treatment 25 16 mean P
| ' 5 1019 1017
¢ (12;“) (g3 (g;ﬁb)
- D 1057 1054 1053 NS,
(ewid) Cebiy) (6613)
D&H 1062 988 1025
L) (6135} (4408)
mean _‘1045 1022
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Table 5 Yield component

No.of Ho.of No@of X 2Peroa5tage 1000grains

" Treatment paniole/ spikelot palte o131 graing Ripenins weight -

c 272 110 215 750 214
25 ) 270 109 29429 7640 2743
D & H 217 104 31468 8.9 274
c 239 120 28626 T506 274
16 D 256 115 29372 TS5 2605
D& N 246 - 120 29429 78.;) 26.8
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Exp., 2

Intensive cultivation Téchniques-for Inéreaaing Rice Yield,
1980 Wet

- Mr., Vichien Sasiprapa
Mr. Pairai Duangpiboon

Dr, Tetsujirc Sugahara

Introduction _ _ _

Rice is stable food and major crops growed by the farmers in Thailand.
‘the annual production is about 16,5 million tons of paddy, 12.5 million tons
are for local consumption and the rest is for exporting to other countries (about
1.8*2.0.mi1116n tons every year)

Even, Thailand is number one in exporting rice to world markets, but
her average yield is very low (2.0 tons/ha) when comparing with neighboring
countries like Japan, Taiwan and Korea (5.0™6.0 tons/ha) due to 80 percent of
the rice cultivation area are under rainfed condition, which cause the farmers
not to risk to improve their rice yield by inputting the new technologies such
as applying chemical fertilizer, spraying insecticide or so on, The increasing
of national production are mostly in irrigated area where water can be controlled
and have a good chance for highly rsturn inputs. '

The second rice crops in dry - season which have abundance of solar
energy can obtained a very high yield than the rainy or wet geason but the
acreage of rice cultivation is limited by amount of water reserved in all resevoir,
50 the ways and means to increaée the rice yield in wet season is the most

important thing to try to raise up the national average.
Objective

To apply the intensive rice cultivation technique by comparing
1. deep and shallow plowing

2. densities of planting

3. rates of chemical fertilizer

4. the correlation among the above factors.

Materials and Method

1. Rice variety RD 7

Ay

2. Design Strip - split 3 replications.
Sub - plot = 4 x 6 sq.metre, 8 treatments

{3 factors, 2 levels.)
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3. Sowing 31 st July 1980.

Transplanting 20 th Avgust 1980,
~ Earvest ' | .~ 3'rd December 1980,
4, Treatment - |
Factors
1) Plowing (Main I)
Shallow (S) 10 - 15 om.
Deep (D) 20 - 25 om. -
2) Spacing (Main II) : |
‘Wide (16) 25 X 25 om. = 16 hilla/m?
Narrow (25) 20 X 20 om. = 25 hills/m?
3) Pertiliger rate /rai ' |
Low (L) | 9 - 12 - 6.
High (H) 18 -~ 12 = 6,
 Applying by -
Day after transplanting . Dow N High P
7 | 2.5 5 12
20 2.5 5 -
40 4.0 8 -
Total 9,0 18 12
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Result

o A_ From the Wet season of 1980 there wege outbreak of brown plant-
'hopper in Slnguburl, Angthong, Suphan Buri and in the Rice Fxperlment Statton

© This experiment. alsc had been severely :damaged by Ragged stunt so

we couldn't find the cdlear answer but we got some 1nterest1ng data in ragged

stunt dispersal condition as follows :-

1. - Plant _ﬁé'ig’ht
‘Tﬁe plaht height is shown in table 1 and figure 1.
The plant helght of different plow1ng depth and spacing was not
‘different but plant height of - high nitrogen level was highexr than the low one.
" The comparlson of plant helght elongatlon 1n 10 days betwaen the
ragged stunt dlspersal condition field and normal condition field which
was planted after the first 2 months was different. The normal condition

plant was more elongate than the ragged stunt one..

2. Number of tlller per square metre _

The number of Llllers per wg.metre of dlfferent plow1ng was not
dlfferent but in different spac1ng, the tillers of 25 hllls/sq metre plot
were more developed than the 16 hills/sq. metre plot and- also WLth nitrogen
level plots, the tiller number of the high level one was more than the low
level one. (Table 1) _

The comparison of tiller number increasing in 10 days pe;igd between
the ragged stunt dispersal condition field and normal condition.field was

not so much different. (Figure 2)

3. Yield
. The yield ef:this experimentveas very less by ragged stunt. There
were avefege 297 Kg. per hectare. Those yield were only 5.9% of 500 kg.
as normal field yield (400kqg.)
The dispersal condition seemed-to be effected by transplanting spaces.
The denge plot was less damaged by ragged stunt than the loose plot The

dlfference was significant at 5 % level. (Table 3)
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Table 1 Plant height and Numbar-of'ti;ler‘onagrowing:tims

‘Plant hedght - Number of t1ller/m?
aroup o0 DAT 30 DAT 40 DAT 20 DAT 30 DAT 40 DAT
treatment .
Shallow. 36.2 Ale4 5562 145 332 345
Doep 3Tl 48,2 5540 144, 329: 340
16 hills/m? 37.1 4746 5448 115 285 305
25 hills/w? 368 48,00 5563 174 T 380
Low fertiliser 36,2 45.6 51,1 137 305 316
High fortiliser 37.7 500 59.1 152 357 369

DA « +Days after transplanting,

Pable 2 _
Preatment yield Kg./hectare
Treatment Replication
®, ® 8 X 2 3 Aversge
s 16 L 206 o244 143 198
g 16 H 134 83 129 115
5 25 L 315 556 564 478
s 25 H 608 250 671 510
D 16 L 140 58 247 148
D 16 H 135 6T 16% i2l1
D 25 L 374 480 410 421
g 25 H 177 547 440 388
Grand meon 297
Table 3
Group treatment yield Xg./hectare
Treatment Replication |
1 2 3 Mean Signifiocant
_Shallow prlowing 316 283 3T 325
Deep plowing - 206 288 34 269 N.3
16 hills/m? 154 113 170 146
25 hilis/m? 368 458 531 (449 5
wa fertilizer 269 334 341 315
High fertilizer 263 337 350 283 .5
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Bffect of Ragged: stuni. for growing rice

FPigure I Extension of plant height for ten day

30

20

Frequency %
10

g
—~— normal plant

... Rarged stunt plant

-
Ay

.
VP N U, WU TR SIS N | i

: — i1 ek |
el 8 2 6 10 14 18 22 2%

30° DA? ~ 20 DAT = plant helght
DARe+e day after transplanting

Figurs 2 Rumber of tillers for ten day

30

20

Frequency %
I0

+

2 6 10 14 18
30 DAT ~ 20 DAT = No. tillers
DAT... day after transplnting

30






1.9 8 1

{prY)

Exp. 1 FEffect of seedling and split application of nitrogen for yield

gnd'yield compoﬁents
Exp. 2 Effect of different nurseries and space for rice yield
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%Xpo 1
Effect of saedling and split application of nitrogen for yield and yield
oomponents.

1981 Dry

 Mr. Vichiem  Sasiprapa
:.Mn.}Péira%' TDuangpiboon
Mr. ‘Yoshiya ‘Takashima
Dr. Tetaujirvo Sugahara

This experiment was undertaken to find the relation between
yieiﬂkgpd;yiéld‘oomponentsron difﬁeren%:séedlings and 8plit application
of nitrogen.. T '

_ The yisld of rioce can be expressed by the product of the number
of panicles per unit area, ‘the number of wpikelets per panicle, the
percan%age?of-ripenedngrain4and'$hanweight-of.l,oao;grains:

anh yiald oomponents 18 determined by different growth stage
of rioa plant, As -oommonly knmown, nitrogen top dressing at active tillex—
ing will inoressas the nunber -of panioles, panicle initiation stage dress-
ing will dnorease the nurber of spikelets and ‘heading etage dressing will
promote the ripsned percentage. And vigorous seedling has a benefioial
effect on yield -components also.

' Aocordingly, the effect was compared by niirogen application at
different growth etages and between seedling use.
Materials :and :method
1. variﬁtg ) R.D. ?

2« Design and plot Randomized complete blook design, 3 replications.
Plot = 4 m. x 5:p@e = 20 Bgem., B treatments and

3.blonks.
3 Sowing 24 FPebrusry 1981.
Transplanting 14 ¥arch ‘1981.
Harvest 18~26 June 1981,
4. Spacing 20 ome ¥ 20 om. = 25 hills/sq.m.

and 3 seedlings/hold.
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5. Treatment

i)'Nﬁrsefyv(WetjA

Fertilizer gm./m?

Mark Treat@ent.name' Seed ?aﬁe.gT./m? Pagal Pop
o N P X N
\'f Vigorous seedling 40 . . o T5 TS5 Te5 -
¢ General seecdling = 80 . . . - ~ - 5.0
2) Yield cowmponents
Fertilizer .
e i e o v Basaloo - Top.. N ”Totai*
"Mark Treatment name (4 DAT) 1st - 2nd 3rd X
¥ P K (15 DAT) (PFS) (Headzng) .
P Panicle 8 126 8 = = 161 12 ¢+ 6
s  Spikelets 812 ¢ - 8 - 16812 ¢ 6
R Ripened - 8 12 -6 - - 4 4 1631218 6
c Control 4 12 6. 4 4 4. 16 s+ 12 2 6

7 Measure heicht), le@f age, tlllerlng and ary welght of rice plont

- 4n e?ch treatment bv taklng 50 seedl1ngs/treatmont.

- After transplantlng, measure thc height and tlllerlnp in 20 30,
40 DAT and before harvesting by taking 10 h1lls/treatment.

_—_”Measure plant height and panicle length by taking 10 hills/treatment,
- Number of panicle coﬁnting from 60-hills/treatment.

— HNitrogen analysis in leaf at 22 DAT and 7 days after heading in

every treatment.
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Result
f. Growth of rice seedling.
Plant height, number of tillers, top-~diy weigﬁt'and leat age at
transplanﬁing time are given in Table-1i. h
. It.was found that vxgorous seedllng hasg tendency to give higher

value in plant helght, number of tillers; leaf age and top-dry weight than

general seedllng.

2. Growth of rice on ‘main field.

Plant helqht, cuim length panicle 1ength, number of tillers and

panlcles are glven in Table-2

Vlgorous seedling plots were higher than general seedllng plots, in
plant height and culm but the former ones were less than the later ones in
the number of tillers and panlcles. It means that the number of tillers
was develcped by young aged seedlings of the general seedling more than

by old aged seedlings of the vigorous seedllnq. See table-i,

: .Panicle plot was higher in plant height, ‘culm length, the number of
tillers and panlcles but shorter in’ panicle length’ than the others. These
partlculars could be .recognized in plant helght and the number of tlllers

at 30 days after transplantlng of Table-2.

_ These results seemed te have some relation with nitrogen application
at actlve tlllerlng stage. The fact appeared .that there was more nitrogen

content in rice plant at 22 days after transplanting in Table-3.

3. Yield
Yield of paddy is shown in Table-d.
The comparison of vield between_seedling'and'among treatments were

_mot significant by F test.  But yield values have some suggestions as follows

1) Between seedling, there was the tendency that vigorous seedling

gave higher yield than general seadling.
2) Among treatments, rice yield in ¢ plot was the highest one, the -

second was P plot, the third was S Plot and the last one was

R plot.
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4. Yield components,
(1) Between seedlings

Yield components factor that was compared ‘between different seedlings,

‘+the data were shown in Table<5 and 6.

{1} The number of panicles per square metre .of vigorous seedling plots
were less than general:seedling'plots'but\the'number.of spikelets per
panicle of the former ones were higher than the later ones and -both

factors were statistic significance at 1 % level,

(2} The number of spikelets per square metre which showed product of both
factors, vigorous seedling plots were better than general seedling

plots at 5 % level significant.

(3) The other factors between different seedlings were percentage of ripened
grain, weight .of 1,000 grains and degree of ripening. They were not

Significant.

(2) Among treatments of nitrogen application.

For vield components factor that was .compared among treatments,

the data were shown in Table-5 and 7.

(1) The number of panicles per sguare wmetre of P plot was more than the

others at 1 % level significant,

(2} The number of gpikelets per panicle of S plot was better than the

control one and P plot was -the lowest at 1 % level significant.

(3} But the number of spikelets per square metre was not significant

among treatments.

{4) The other -components as -percentage of ripened grains, weight of
1,000 grains and degree of ripening were 5 % level significant.
Ripened -percentage :of ‘S plot was lower than ‘the others, 1,000 grains
weight and ripening degree of ‘P and C plots were better than S and R
plots.
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Discusaion

1. General seedling gave ‘more number of panicles but gave less yield and

nunber of spikelets per unit area than vigorous seedling.

The yield was not significant but yield values were CrP>S>R., 'This result

1)

2)

3)

4)

5)

6)

7)

8)

9)

. guggested as follows

Should experiment more replications of the same nitrogen quantity

treatment to get the clear statistic result.

Optimum nitrogen application time for yield increasing should be

three ‘times as basal, active tillering stage and panicle formation stage.

In this experiment, nitrogen application at heading stage was not effect.

If wanting to increase number of :panicle/sg.m, should consider on

nitrogen application in active tillering stage (15DAT).

If wanting to :dincrease number of spikelets per panicle, should consider

on nitrogen application in ‘panicle fbrmation-stage.
If wanting to increase good grain percent, should consider on nitrogen
application in -appropriate peried of rice growth.

To increase weight aof 1,000 grains, should apply in every appropriate
pericd of rice growth, It can't be increased by applying only in some

period.

Number of panicle per unit area and number of spikelets per panicle are

the components. They are rather free and easy to be increased or reduced.

Goed grain percent and 1,000 grains weight in ‘the same variety are the
components. And it is Qifficult to be increased or reduced because there

are many co-factors in heredity, environment and other.
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Table~l Seedling characters when tranaplanting.

Plant  HNumber of tillers  Leaf Tﬁg;gﬁ
height ver seedling age per seedling
cm. .
Vigorous 30.5 1.58 5.59 128 mg.
(eneral 23.1 1.00 4.89 64

Investigation by 50 seedlings.

Table 2 Average of plant height and the number of $illers per hill

Plani height .= =~ Harvest Number of tillers  Harvest
Main Sub 20 30 40 ¢ Culm Panicle 20 30 40 % No. of
DA DAT DAT 1length length DAT DAT DAT panicles

P 38.4  57.2  69.4 115.6 25.0 13.6 23.0 20.0 12.0
S 34.4  43.2 52,0 109.0 27.1 13.6 16.2  15.0 9.6
V'O R 35,1 40.7 4B.6 108.5 26.3 12,6 15.6 1447 9.8
¢ 35.1 46.4 540 111.9 26.3 14.8 21.3 18.0  10.8
P 35.8  51.1 63.3  113.9  24.7 16.1  25.0 21,7  13.3
S 33.5 40.6 49.6 105.8 27.0 14.1 15.9 15.2  10.0
C R 33.0 40.0 49.3 108.1 26.2 14.2  18.1 16.6  10.6
¢ 32.2  40.0 47.2 108.3 26.4  11.6 15.9 15,3 10,3

DAT = Days after transplanting
20 DAT 40 DAT  Sampling the same 10°hills per each plot.

% Culm & paniocle length  Sampling 10 hills.
%% Number of panicles Sampling 60 hills.

Table.--3 Nitrogen percentage in plant leaf

N fertilizer Xg./rai N %

Seed- Treat Basal Top 1 Top 2 Top 3 22 DAT Zfiiia
1ing -ment 4 DAT 15 DA? P.I.8 Heading heading

P 8 8 - - 3.88 1.30

, 8 ~ 8 - 2.99 1.96

R 8 - 4 4 3.10 1.84

c 4 4 4 3.60 1.82

P 8 8 - - 4.19 1.35

S 8 - 8 - 3.10 1.80

G R 8 - 4 4 3.38 2.05

c 4 4 4 4 3.67 2,04
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Table-4 Yield (14 ¢ moisture) Kg./ha

. : o Block
Seedling_ Treatmont X I IIx Mean
P 5,180 5,629 5,497 5,435
. ) 4!863 5,321 5,249 55144
Vigorous R 4,958 4,629 55529 5,039
c 5,486 6,177 5,364 5,675
P 4,728 5,885 5,010 5,208
S 4,857 5,822 5,425 5,368
General R 4,750 5,324 5,479 5,184
¢ 5,030 53448 54657 5:378

Group comparison between seedlings.

Seedling Mean Remark

Vigorous | 5,323

General 5,285 } no significant.

Group comparison among treatments.

Treatment " Mean Remark
P 5,322
S 5,256
R 5,112 no significant.
, .
€ 51527

Yield was harvested from area 2 m. X 3 m. in center of each plot.
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Table-~5 Yield components

Ripened Caloula
‘degree ~tion
No. of No. of 3,000 No» oz RExX
gg:g" T;:i:” panioles spikelets R % grains aplkelets }’gg:: }:a;d”
: ~/5qsm,  =/paniole welght ~/s¢.m. 5:?ght, Qoits
P 307 8427  T6s4 278 263p0 21,2 551.7
5 243 102.7 755  2T.2 249 20.6- 5128
v R 249 100.2 5.4  27.4 250 20,7 515.7
c 273 96.4  T76.6  27.7 263 21.5 559.0
2 336 . T5.9 278 249 2.1 524.5
S 258: 300.5 72,9 27.6 260 20,1  522.2
G R 274 88.1 6.5 27.4 242 20.9  506.3
c 263 80.0 T6s3 - 274 209 4375

20.9

Table-6 Group comparison of yileld components between seedlings.

Ripenad degree

No. of No., of 1,000 No. of 1,000
Seedling panicles spikelets. R % grains spikelets Rfx grains
~/8q..ms -/panicle. wolght /B eme. weight
100
v 268 96.0 16.0  27.6 256 21,0
a 283 85.7 T5.4 2T7.5 240 20.8
Significant aw 2 2 non non ® nen

Table~7 Group comparison of yield components among treatments.

Ripened degree

No. of No. of 1,000 No. of 1,000
Preatment panicles spikelets R % grains: spikelets R%x grains
-/sg.m.  ~/paniole weight  ~/sq.m. weight
100
¥ 322 =3 7994 C 76-1 a 2?.8 & 254 21.2 &
3 251 b 101.6 a T4.2 b 27:4 b 254 20.4 p
il 262 b 94.2 ab T5.98 27.4 Db 246 20.8 ab
¢ 268 b 88.2 b T76.5a 27.6 8b 239 21.2 a
Significent e« ¥ » # non *
ee = 1% , 8 = 5% , non = not significant Yy F test.
Common letter (a, by o) are not signifioant by Dunocan's Hultiple

Rénga Teat.

Yield components values are average of 180 hills as each plot

60 hills x 3 blooks. _
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Table-8 Correlation coefficients among yield componentsy.

ponicies  spikelets [Tvgmed 1000
«/Bq.m. ~/panicle weight
No. of spikelets/paniole  ~0.805¢ see
Percentage: of ripened 0.32% -0. 481 e
1,000 grains weight 0. 812% ~0,483 0,066 oee
0.313 0.282 ~0.019 0.568

Yield

¢ = 5 % significant.
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Exp. 2 EBffect of different nurseries and aprce for rice yisld.
1981 Dry

Mr. Viochien Sasiprapa
Mr. Pairat -  Duangpiboon
.Mf.'YoShiya ‘Makashina
Dr. Teisujiro - Sugahara

This experiment was carried on e series of the intensive oculti-

vation techniques for rice yield increasing by comparing between

1. dry and wet nurseries
2. 20 cm. and 25 om. spacing in field.

Materials and method

1. Location Suphan Buri Experiment and Training Center.
2. Variety R.D. Ts
3. Design Randomized complete block design, 3 replications.
Plot = 5m.ex 6m. = 30 m?, 4 treatments.

4. Sowing 24 February 1981,

Transplanting 14 March 1981.

Harvesi 23 June 1981.
5. Nursery

Seed rate = 40 gm./mg, Bagal gm./m? N t Te5, P t To5, K t 745

6. Main field
Fertilizer  Kg./ral

Basal (4 DAT) Top N : Total
N P X 1at(15 DAT) 2nd(PFS) 3rd(Heading) N P X
4 12 6 4 : 4 ) 16 1z 6

DAT : Days after transpianting.
PFS : Panicle formation stage.

T. Preatment

Spa;:\\ﬁgrsery . dry wet
o5 oM D~ 25 W= 25
20 ™ D - 20 ¥ - 20

8. Investigation _
' Tield sompling area = 2 m. x 4 me = 8 sq.motre.
Sampling hille for yield components = 20 hills x 2 place per

plot.
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Result

1.

Yield _ _
 vield data are given in Table-1.

Between dry and wet nursery treatment, yield was not significant.
Between different spaces, 20 cm. x 20 cm. spacing gave higher yield

than 25 cm. x 25 cm. spacing at 5 % level significant.

Seedling and growth of rice

Character of transplanted éeedling and ficerplant On growing stage are
given in Table-2 and 3. .

Both. nurgery seedlings resembled in character.

The plant height of dry nurdery seedling was higher than wet nursery
seediing in main field. But wet harsery seedling got more tillers and
average weight than dry nursery seedling.

Between different spacing,.the mumber of tillers per hill of 25 cm,
plot was more than 20 cm. plot and ‘the number of panicles per hill of
both plots when they Qere harvested, were in the same trend. The maximum

tillering of both dry and wet mirsery methods are not different at 30 DAT.

Yield components

Yield components data are shown in Table-4.

The yield components between dry and wet nursery seedlings were not
significant except weight of 1,060 grains. 1,000 grains weight of dry

nursery seedling was weightier than wet mirsery seedling at 5 % significant.

The number of panicles per square metre of 20 cm. spacing was more
than 25 cm. spacing but the number of spikelets per panicle of the former

one was less than the later cne at 1 % significant.

For the number of spikelets per square metre between spacing, was
the product of panicles number per square metre and spikelets number per
panicle, were not significant but the result value of 20 cm. spacing was

more than 25 cm. spacing plot.
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Discussion

This experiment result gave:somé suggestions as follows:
1) Different nursery. seedling didn't give difference in yield and
its yield components. '

2) Fox different spacxng, 20 om. spaC1ng with fertilizer rate 16-12-6,
gave more yield than 25 cm. spacing. It was effected by the

increment of panicles number per sguare metre.
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Table-l TYield Kg./ha

© N\ Block ' ' |  Fursery Spacing
Treat;;;%\\\ X i nr Mean  average averagg

Dw 25 . 4,663 5,470 4,392 4,842 | |

D - 20 5,946 5,927 5’3177 :5’730 }_ 5,286 25 om. = 5,015

W- 25 4186 5,477 5,297 5,187 ) -

W=-20 5101 5370 5,349 5,274 [ 92230 20 om. = 5,502

# 5% algnificant

Tableéé Character of seedling wﬁen transplanting

S : - Number ‘ .. Top dry
Treatment h:iaii of ‘Leaf age . weigh%/—
U helg 17 em- _ S .
tiller seadling
S Clle mg'
W 305 1,58 559 128
Table-3 Orowth in rice plant
: Fo. of tillers Culm Panicle No.;oi
__ Plentheigt =~ pernill  lemgth lemgth Ponicle
atmendPT 20 30 g0 20 30 40  Harvest Harvest Harvest.

j1: 9%

25 37,0 46,7 53.0 9.4  21.7  21.6 115.2° 0 27,77 14.3
20 37.3 48.1 53.4 6.7 18.8 18,1  113.4 26,1  1l.1
25 34.2  37.1  44.7 7.8 23.0 21.6  113.1 27.3  15.3

20 33.9  45.0  44.7 9.0 21,0 19.6  111.4  26.5  11.6

°mp°?ﬁ€?sof No, of No. of ' 1,000

Ripened Calcu~
eatment panicles spikelets spikelets - R % grains ;p ~ lation
N i egree .
“/sa.m. ~/panicle per sg.m. weight bt yield
Dry 261.6 - 102.1 26,355 77.2  27.80%  21.45  5;658
et - 263.8 101.2 26,594  76.5 27.54 21.05 5,600

25 O ’233;9' 107, 6# 25,651  T6.9  27.54 21,15 5,407
{20 285.6%*% - 95,7 27,297  76.8 27.79% 21,35 5,831

¢ 5 % level ## 1 % level significant.

43



Exp.3 Different density pre - trial on rice
1981  Dry
Mr., Vichien édsiprapaA
Mr. Pairat Duangpiboon
Mr. Yoshiya Takashima

Dr. Tetsujiro Sugahara

This experiment: was.carried on a series of intensive cultivation
techniques for increasing rice yield. '

In the- tropical -countries, riceﬂpfoductioﬁ=per~unit‘area is low when
comparisbn,with-the-other-ccuntries asuch-as -Korea, Taiwan-and Japan.

From the reports of rasearchers in Thailand, it:is found that the

panicles number per unit-area is less. If the number of panicles was increased

by denéity, yield mightibé increased;

According. to Mr. Akio Osada's experiment about spacing in Thailand
(1968 ~1972) , he concluded:that the optimum density for mnew hybrids varieties
should be within 12 to 16 hills per square metre, consgidering from costs of
planting and seedling,preparatioﬁ.

However, he suggested:-it waa.possible to increaSé‘yield by_increasinq
plant density..

Accordingly, pre-test was done for finding yield and yield components

of different densities {16, 25, 32 and 50 hills per square metre)
Materials and method

1. Location Suphan Buri Experiment and Training Center.

2. Variety _ R.D.7
3. Design : Randomized complete block design, 3 replications.
Plot 5 x 2.5 m. = 12.5 sg.m., 4 treatments.
4. Sowing' ¢ 24 February 1981.
rransplanting 16 March 1981,
 Harvesting _ 24 June 1981.

5. . Nursery -

";Segd faﬁé o 40 gm./m%; Basal éﬁ./mg N: 7.5, P : 7.5, K : 7.5.
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6. Main: field fertilizer Kesfrai.

Top "N - Total

Basal(2 DAT) : _ _
N P X 1st(15 DAT)  2nd(PFS)  3rd(Heading) ¥ P X
4 12 6 4 4 -4 16 12 6

7. Treatmant

Mark Spacing Density hills/me

16 25 x pg OMe 16 |

25 20 x.20 25 2 seedlings/hill
32 25 x12.5 32 :

50 20 x 10 50

8. Investigation

‘Sampling yield c 8

Sampling yield ocomponents - :

anh-plo%-was.takan:ldo hills exoept
plot 16 that was taken only 90 hills.

-Bach plot was taken 20 hills x 2 places.
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Repult

The grain yield and analysis of variance of yield are shown in
‘Pable-1 and 2.

[

among different densities, yield was slightly significant at 10 %
jevel because of less replication number.

yield values were 50 > 32 = 25 > 16 hills per square metre.

yield components are given in Table-3

In the number of panicles per square metre, 50 hills plot was the

highest but among the other plots, they were not significant at 5 % level.

16 and 25 hills plots had more number- of spikelets per panicle than
32 and 50 hills plots.

among different densities, there was not significance in ripened

percentage and 1,000 grains weight:.

About. the number of spikelets per square metre that closely related
with yield, 50 hills plot was the highest but 32,25 and 16 hills plots were

nol significant at 5 % level.

tThis experiment gave some suggestions as follows:

If the number of panicles per square metre was high, yield would be
high too.

1f the number of spikelets per panicle was high, yield wouldn't be
s0 high.

So, if wanting to increase yield, to increase number of panicles per

unit area is better than increase to number of spikelets per panicle.
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Table~l Yield Kg./ha

I IT TII Hean
25 5,510 5,394 4,732 5,212
32 5,413 5,387 4,762 5,187
50 5,266 6,570 5,618 5,818
Takle-2 Analysis of variance on yield
Degree o j
Variation of Jom o2 e F Tabular ¥
freedom Q quares 10 % 5 %
Block 2 1,008,672 -
Treatment 3 1,630,795 543,598 4.07% 3.29 4476
Error 6 801,985 133,664
Total 11 3,441,452 -
+ 10 % level significant.
Table~3 TYisld components
G°mp°“?nts No. of No. of ’ 1,000 No. of
panicles gpikelets b1 grains apikelets
Treatment ~/aq.m. -/panicle weight ~/8q.me
100
16 221 b 102.3 =& TH.0 2T.4 225 Db
25 247 b 103.0 a T7 o4 27.5 254 ab
32 259 b 94.2 b 74.8 27.5 243 b
50 335 =& 88.1 » 5.7 274 294 =&
Significant » 2w non non #
¥ 5% ex 1 % level significant.

non

Common letters (a,

not significant.

b) are not significant.
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General discussion of Intensive cultivation techniques

In_intensive cdltiﬁatidn techniques_expériménts which had been done
at Suphan Buri Training Center in Dry season 1981, there were relation in yield
and yield components trial, nursery and space trial and densities trial of rice
plant which gave the same quantities of fertilizer in wain field. (Those expe-

rimental materials and methods were discussed in Exp.1, Exp.2 and Exp.3 papers,)

Some suggestions from those results of experiments combination result

are ag follows ;

Rasult and discussion

1. Correlation coefficient of yield and yield components

Data of yield and yield components are shown in Table-1 and the

correlation ceefficients are given in Table-2.

The relation between yield and the number of spikelets per unit area,
it was the most positive, next wasg the relation between yield and the number :

of panicles per unit area. Although the percentage of ripened grain and weight.

of 1,000 grains related with yield were slightly positive, the number of spike:
per panicle was not related with yield, Namely, to increase the number of

spikelets per unit area, it would increase yield directly.

if wanting to increase the number of spikelets per unit area, to
increase the number of panicles per unit area was better than to.increase
the number of spikelets per panicle because there was positive relation betweﬁf
the number of spikelets per unit area and the number of panicles per unit are&
but there was no relation between tﬁe number of spikelets per unit area and

the number of spikelets per panicle.

Moreover, there were p051t1ve relations between the number of panlclesf
per unit area. and welght of 1 »000 grains or percentage of ripened grain. It :
means tq 1ncrease the number of panicle per unit area would give better effectz

to yield,

If increasing. the number of spikelets per panicle, it will give negathﬁ

effect to weight of 1,000 grains and percentage of ripened grain.
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2, Relationship between the number of spikelets and paniclas.

Figure-1 shows the linear regression between the number of panicles
pér squéfe metre and the number of spikelets per panicie‘frdm viqoréus seedling,
geheral.seedling and density trial of three experiments data.

Numerals beSide the regression in figgre are calculated by X, % gﬁ
which is the estimation of the mumber of spikelets per sguare metre.
X, is the minimum and maximum value of the number of panicles per square metre
in each .experiment. Ih addition to this, 300 panicles were set as the common

valuea.

1} For comparison-of.regression slopes as b coefficient, there is similarity
between vigorous and general regression lines but density regression line
sloped down more 51owly than vigorous and general lines. It means the
proportion between decrement of spikelets number and panicles number of

density line is less than vigorous and general lines.
The suggestion from this result is as. follow;

To increase the number of spikelets per unit area, it is better to
increase number of panicles by density method or in a good comnination than

feftilizer application methed only.

2) Comparison of elevation as a coefficient. Between vigorous and general
elevation, vigorous is better than general in spikelets number increasing

per unit area,

3) If comparing between 300 panicles per square metre and estimation of
spikelets nuﬁber per square metre, density trial is the highest, next is
vigorous seedling and the last one is general.seedling because in each
300 panicles, density method builds only panicles at lower node but general

seedling method constructs panicles at low and higher node.
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Table~l Data of yield and yield components

No. of No. of 1,000  No. of
Trziz“ panicles spikelets R % grains spikelets Ré§e§:2 }ieli
m 8q.m. /panicle . weight /sq.m. & Qeims
. 100
vp 307 84.17 7644 27.8 260 21.2 551.7
Vs 243 102.7 1545 27,2 249 20.6 512.8
VR 249 100.2 5.4  27.4 250 20.7  515.7
Ve 273 96.4 76,6 27.7 263 21.5 519.0
GP - 336 T4.1 75.9 27.8 249 21.1 - 524.5
Gs 258 100.5 72,9 27.6 260 20.1 522.2
GR 274 88.1 7645 27.4 242 20.9 506.3
Go 263 80.0 76.3 2764 209 20.9 437.5
D 25 233 110.4 7.2 27.6 257 21.3 548.5
D 20 288 93.7 T7.1 28.0 270 21.6 583.,0
W 25 244 104.8 763 27.5 256 21,0 536.8
W 20 283 97.6 76.6 27.6 2176 21,1 583.1
16 221 102.3 750 27.4 225 20.5 462.0
25 247 103.0 7.4 2745 254 21.3 541.1
32 259 94.2 74.8 27.5 243 20.6 500.0
50 335 88.1 757 27.4 294 20.7 609.6
Mean 269.6 95.05 75.98  27.55  253.6 20.94  530.86
Tabhle-2 Correlation coefficient amdng yield components :
No. of No. of 1,000  No. of . 4 ;
panicles spikelets R % grains spikelets R;pene Yield |
~/sq.m. —/panicle weight /eq.m. egree ?
No. pani- s ~0.781%* 0,105 0.458  0.497* 0.233 0.510% |
cles/me ' ‘ ;
Mo, spike~ -0.781%% coe ~0.028 ~0.275 0.143 ~0.095 0.111
lets/paniole
R4 0.205 -0.028 vee 0.272  0.123 0.901%*% 0,324
Weight of  0.458 -0.275 0.212 e 0.343 0.615 0.454
1,000 grains : i
Fo. spike~ 0.497¥ 0.143 0.123 0.343  +e» 0.240 0.975%%
lets/m? :
Degree of 0,233 ~-0.095 0.901%*  0.615% 0.240 o 0.455
ripened
Yield 0.510# 0.111 0.324 0.454 0.975%% 0.455 ‘e
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Mgure-1

Regression and estimate of the number of spikelets per square metre.
= 237

f N\ Vigorous
- N

The nwnber of [
100 |~

aplkelets -

110

per panicle R

¥ 3
90 -
1 General \12!;7
~
80 |- .
- \\
N
- \\
\’
s 254
70 |-
’{zl,LL\Llllljilrlhl.\.l_llll;
200 250 300 50
The number of panicles per sguare meire
X
N
Density trial T e 0,722 Yi = 125.445 -~ 0.106X3
A
Vigorous seedling T = -0,827 Y{ = 161.878 - 0.238%1
General seedling 1 = —-0.652 F1 = 140.241 - 0.193%4

At
Xi % Yi (number of spikelets/m? : unit 100)

Numeral in Figure
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‘Recommendation of intensive oultivation techniques on transplanting rice

February, 1982,
Suphan Buri Training Center.

Variety R.D. 7-and R.De. 23,

Nursery Seéd~rate*50~gm;/m?;'
“Fertiliger 'ng/m? ‘Basal N :P 3 X-="3.5 t 3.5 ¢ 350
Duration 20-days.

Main field Density 25 ~ 502h1115/m?:(no;many densities.as possible
15 better but avoid 16 hills/me.).
Space and seadling are 20 x 20 cm.(3 seadlings),
25 -x 15tpm;(2faaedlings)-and'20 A 10 OMb(z.BﬁedlinGS)o

Fertilizer
Total Basal Top 1 Top 2
N P X N P X N N
18 + 12 6 6 ¢+ 6 1 6 6 6

Bagal-applying : 0.~ 1:day before transplanting by mixing with soil.

Top.l applying : 15 days - after transplanting. _

Top 2 applying 1 Panicle: format:on stage (40 ~ 45 days: after
gransplanting).
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Exp. .4

Study on: Multlple Cropping: System for - Paddy Field -

- POSSlblllty of ' Cultivation on Upland Crop on Dry Seastn—w—-

Dry Season: 1981

M. Vichien Sasiprapa
Mr; Pairat Duangpibul
Mr. Yoshiya Takashima
Dr. Tetsuiiro Sugahafa

Purpose-

In order to propel the multiple cropping on paddy field and the
integrated farming for the irrigated agricultural area as paddy farming in the
dry season, this experiment was carried out to collect the fundamental upland

crop data. .
Materials and methods

1) Design Randomize Completed Block 4 replications

2) Kind; varieties and seedling time

Soy bean 53 - 4 26th Jan.1989
Mung bean SPR -~ 1 20th Jan.1981
Sweet corn Super Sweet 20th Jan.1981

3) Size of plot and space of planting
Size of plot 6m. x 5m.
Space of plénting
~ Soy hean TScm. x 20cm. 2 stem plantihg
- Mung bean 75em. x 20cm. 2 " "

- Sweet corn 75cm, x 20em. 2 v "
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4) Fertilizer (kg/rai)

Total , Basal Top
Kind .
N P K N P K N
Soy bean 3 9 6 3 Q 6 -
Mung bean 3 9 6 3 9 & -
Sweet corn 18 12 6 9 12 . B 9
Result

1., Planting

For the works of plouging and soil preparation, when the soil
dried applied the big style tractor (75 HP) by rotary tilling.
Since the soil of that field was heavy clay, the works of soil break-
ing were quite difficult and the size of soil on the time of planting

was 1 - 5 cm. of gravel style.

The seed of soy bean, mung bean and sweeb corn were sowed on 20th
Jan. but the sprout of soy bean were bad, so it had to be planted

again.

Soon after sowing irrigated to the plants by method of furrow

irrigation.

2. Irrigating

The water irrigating was made according to sprinkling time of
that field (once a week) by method of furrow jirrigation, so the water
irrigating in once a week was over quality for the crop at the former

part of growth pericd (PF 2.0 - 2.2)

In the later part of growth, for the surface s0il (depth of 10cm.);
the water capacity of soil, one week after irrigating was PF 2.5 - 2.7é
which was suitable irrigation. But since the mung bean near ground '

surface were much flourishing,
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the stems on the edge of soil surfaced fungus disease by Fusarium after
irrigation'and appeared missing hills. As countermeasure, the fungicide

"Captan" was sprayed.

3. State of growth

(1) de bean

The growth of whole part were not good, especially, the lower leaves

which showed wither and on account of that the soil was excessive wet.

{2) Mung bean

The growth was good and the plants quite flourished but, on the later
part of growth period the plants were sutffused by disease as shown in
the picture and the withered hills appeared remarkably (rate of hills
affected 3%) By the result of spraying of chemicals, the affection

was checked thereafter.

(3) Sweet corn

Owing to the number of plants that they grew too much and the fertilizer
was insufficient, the growth was quite bad. The crop was harvested

in fresh corn. As shown in the Fig.-1, the most part were in size of

60 g. and those over 100 g. are able to be made as article of commerce

were guite few.
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Discussion

In the purpose: to make. multiple’ eropping system on: paddy field and
intggated.agrlcultural area, we have made test of introducing the‘upland

crop into the paddy farming. in- dry -season.

Accordlng to the Agrlcultural Statistics yield of Thalland as specified
in Table - 9 for compariaon; our yield soy bean was two times hlgher and -
the yield of ‘mung bean was 3 times. All these are ow1ng to the effect

of 1rr1gat10n and fertlllzatlon that were they great.
For reference down in Table - 10 as thé cost of éultivatibn'specified

in the Agricultural Statistics of Thailand as basis comparing with the yield

of this test of pilot farming and calculated the  profit.
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Table = l

Sééding -Ge'fminia_-tion  Gormination Mi:dsiﬁg",ﬁ:;tlla :
. time time | 3 ' A
- Soy ﬁe'aﬁn" Jan. .26 Jan, 30 87 7 "t‘:;);l
Mung bean Jan. 20 Jen. 23 90 1.1
Sweet corn . Jan. 20 Jan. 24 4 0.5
Pable ;f2'759y héan =
Plant height Stem length  Number of node Number of branch
1 803 4744 12,4 442
11 83.2 47.6 12,2 3.6
IT1 795 48.8 11.6 3.4
v 644 43.8 11.6 365
average 19,9 46,9 12,0 = 3.7
Table - 3- Mung-bean
Stem length Noe.of leaf Nos.0f node ~ Roeof .hrandh_
1 821 9.2 11.4 6.6
Ir 1947 9.6 10,7 6l
111 7749 10,1 10,8 Tol
v 7246 9017 9.7 6.4
average 8.1 937 10.7 ‘6;6
T&ble = 4 Sweet odfn
A5 days after geeding Stem L. Nosof .
Plant height No.of leaf  lemgth 100 18T oo f 0 e/mill
1 125,8 92 151.5 1144 2
II 136.8 906 : 157¢1 10.9 2
TIT 145.0 10.1 1577 11.7 2
Iy 140.1 9.7 162.4 11.6 2
iverage 136.9 9.7 . 157.2 11.4 2
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mable - 5 Soy bean yield component

No.of Nosof s 2 Noeofy 2 Nosof - 5
,pods/hill oods/™  goeds’ ™ onds/ PO4 seZTe, i§3m§§“d§ wed gl
' total seed n jured
I 107 713 1190 L7 92.3 15.5 . 1044
II 121 844 1355 1.6 " 9049 15.4 . 10,7
131 116 116 1290 1.7 9504 16,0 9.8
v 114 . 861 1250 1.5 88.4  15.7 . 1l.2
mean 116 799 1200 1.6 91.7  1%5.9 10,5 |
fTable - 6 Soy bean yield  kg./ha. (kg./rai)
| Normal seed : Injuxred. secd Tbtp.l seed
1 1598 (256) 133 (21) 1731 (277)
11 2169 (347) - 216 (35) 2385 (382)
11T 1929 (309) 93 (15) 2022 (324)
v 1807 - (289) 236 (38) 2043 (327)
mean 1876 (300) 170 (27) 2046 - (327)
Table ~ T Iﬁmg':ﬁean yield gomponent _ 4 N
| Normal -
NO.df . NO-Of NOBOf No.of egg 1%0 &'%
pods/_hﬂl poils M geeds’ " seed 'pod tgtal geed normal injws
I 37.4 249 2440 9.8 98.0 TLe5 4
11 34.8 232 2390 10.3 98.6 72.0 4
11T 35.7 238 . 2142 9.0 97.0° 72.3 4
v 38.9 259 2486 9.6 98,2 71.0 f
mean 36,8 . 245 2365 9.7 98,0 TheT ALY
Pable - 8 rfung bean yield kgo./ha .(kg./rair)
_.ﬁ'omal. égéd Injured seed Total seed
T 1740 (218) . 36 (6) 1776 (284)
11 S1n3 (214) 24 (4) 1737 (278)
111 1538  (246) 48 (8) 1586 (254)
o 784 (285) 3 5) 1817 (290)

mean 1694 (271) | 35 (6) 1729 (271)
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1able = 9 Agrioultural Statistio Yaeld 1978/79 (kg /ha.)

‘#hole Xingdom Central plain Suphan buri plain
Soy bean 983 945 625
thing bean 613 572 556

fable -~ 10 Trial balance of farms net income

~

Parm price

- B /. Comt Net i

Yield(kge/rai) 7 %yic%g Faym price # qof; ° (%n)como
Rioce : 700 2.24 1568 870 698
Soy bean 300 477 1431 574 8517
Mg bean 27} 526 1425 500 925

.';-f‘ Agricultural Btatistiocs of Thailend
Crop year 1979/80 (central plain)

Figure ~ 1
Na‘% F & f
. equeney of fyesh sweet corn
me €% J fres ’
ha
600
4/(,;5{*0
Zepey
lo .?o -:n 4o .h le ';o So qo [ no m lao 40 e 180 i70 180 _

£ 55 (4q)
!7 z‘f 37 41 yf 57 r‘i 51 ‘” g 4:1 uq Hq ifﬂ 3'? 169 199 129 3
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Ixp. 1 Effect of potaasium fertilizer and fertilizer application time
on germinated direot broadcasted rice

Exps 2 Rffeot of msedling densities and nitrogenous fertilizer rate on

the growth and yield of transplanied rice

Bxpe 3 Different rates and split application of nitrogen fertilizer on

the yield of transplanted rice

Bxpe 4 The comparison of rice yield on rates and times of nitrogen

fartilizer which refers to different ocultivation methods






Exp. 1
Effect of PctaSSLum Fertllxzer and Fertilizer application Time

- on Germxnated Dlrect Broadcasted Rice

_ Wat Season 1981

Mr. Vichien Sagiprapa
Mr. Pairat - Duangpibul
Mr. Yoshiya Takashima
Dr..Tetsujirb .Sugahafa

Introduction

On the'social demand, the germinated direct broadcasting of rice has
spreaded rapldly in the recent year. However, the technique in cultivation
for this method may be quite different. It depends on the condition of loca-
tion and condition of sowing.

Accofding to cultivation on the irrigated agricultural area, the tdchnical
system of cultivation has almost been built up but the various questions about

the details stili remained for study,

Among thesa matters in deta;l we have performed test about the basal
fertilizer appllcatlon t1me and effect of appllcatlon of pota351um fertilizer

on germlnatlon direct broadcasting rice.

Materials and methods

1. Variety RD-25
2. Design Factorial experiment arrange in RCBD
5 replicatioﬁs.
3. Plot size 3.3m. x 6m. - 20m2
- Block 80m2 Total 400m2
4. Sowing. - 13th Aug.1981;
5. Harvesting t1th Nov.1981,
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- With regard to the effect of baéal application time for yield,
as _g_;ﬁ'own in;ﬁra'ble - 1,'-_the T, yield 422 kg./rai (2.64 ton/ha,) and
, 403 kg./rai (2,52_ton/ha.} in average, at the time.of applying basal
fertilizer and it showed no significant difference.

Accordlng to the effect of applying potass;um, the applied F
yield of 442 kg. /ral {2.76 ton/ha.) and unapplied F yleld of 383 kg /rai

{2.33 ton/ha.) were regarded as having significant dlfference of 5 %.

‘The central plain of Thailand, the soil contains plenty of
potassium thus the application of potassium is considered as being a
questiohﬁ But it has been recognized that there was effect for applying
potassium'fertilizer by the test on the plantation of germinated direct

broadcasting rice.

- However, on observing the state of growth of rice, Ehé effect of
N fertilizer was great and the effect of K fertilizer has not yet been as

certained. So, the test on this point shall be continued in the future.

~ For short agé variety like R.D. 25, basal fertilizer application
should-be:dohe before 20 DAS because 20 DAS is very close to panicle

initiation period of this variety (only 16 days different).

- Bbout. yield components, the number of spikelets per panicle is very
low so yield should be increased by increasing the number of spikelets
per panicle with appropriate fertilizer rate. The other components are not

s0 inappropriate and different.
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pable - 1 Yield  Kg./rai

Main 1 Main\3\31°°k;1 1T I IV V. Mean lRinl  Madn 2
: . nean mean

B 42 30 M4 39 425 390 )
5 _ | ‘ Cyzm
¥, 520 436 468 409 434 453 F, 383
] ¥y 394 355 337 M1 384 376 } T, a4
| | X SR _
S 435 485 450 375 406 430 |
Analysis of variance on yield
Variation a.¢ 8.8 1,8 F .gegslszimgg
Blook 4 9,588.7 - L - . _
P (Medn 1) 11,7125 1,72.25 - 0.898"% 475 9.33:
F (Main 2) 1 17,228.45 17,228.45 9.043* 4.75 9331
T x ¥ 1 110.45 110,45  0.0587° 4275 9433
Trror 12 22,862.1 1,905.175 ' ' :
Total 19
Figc - 1
Plawt Hm}ﬁi
to | {000
gdoj s ;:‘:; E‘?&‘
sl i,
g0 ¢ : o b
B v}/// )
av i 57"' S - 4e0
[ . »
§ lo | Fi{® & }
N Falo A Ty 20
BT T R PREETR T
. da‘,a 045»54 So-wwa . _ dua, q‘gb,; Sowma
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“Bxp. 2 .
bffect of Seedllng Den51t1es and Nltrogenous Fertilizer Rate on

The Growth and Yield of Transplanted Rice’

Wet 1981
Mr. Vichien Sasiprapa
Mr. Pairat Duangpibul
Mr. Yoshiya Takashima
Dr. Tetsujiro  Sugahara ‘

Intr@ductidn-

In the tropic countrles, rice can be grown v1gerously due to
abundant of sunshine (solar energy) but the yield is still quite low
,comparlng w1th some sub-tropic countries. The reason is that even number
of tillers per unlt area is rather high but the productive tiller is
less while produclng panlcla. "From the previous experiments, they are
clearly found that the yield of paddy has closed correlation: to number of
panicle per unit area than the other componants. Increasing of plant
populations with reference of using different spacings and hitrogenous
fertilizer rates, it may be' one of the technique in increasing rice yiéld,
so the experiments on those factors are performed in‘wet seagon 18981 at

Suphan Buri Rice Experiment Station:

Haterials and methods

l. Variety RD -~ 23

2s Nursery Sowing 13th July 1981,
. Seed rate 50 gm./h?
Fertilizer Basel N = 3.5,P - 3, 55K = 3.5 gm. /m?
Top dressing (9DAS) N = 2.0 gm. /m?
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" 3. Transplanting © 29th July 1981

4. Design = 2 x 4 faotoriagl in Randomiae Completad
' Blook deszgn 3 replioations
Plot = 20m, Block = 160m.

5. Treatments

(ke/rai)
Main 1 N 1 PIXK : N Pl K
24 12 '
218 . 12
fortilizer Basal | Top 1 | Top 2 1 Basall Top 1| Top 2 -
8 8 8 4 4 4
Main 2 16 25 32 50 16 25 32 50
denéity/mg

Periods of nitrogen application
Basal = DBT 1 |
Top 1 = DAT 15 (13th Aug.)
Top 2 = PIS ( Bth Sep.)
DBT - Day Before Transplanting

DAT - Day aAfter Transplanting
PIS - Panicle Initiation Stage
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Rasul. t:

Vagetation peried

Throughout' the growth period, plant height in the plot of
heavy application of N fertilizer are higher than those in ‘the
less fertilizer; the difference was about 10 em. (as Fig.-1) at
24 days after transplantihg.-:Furthermore, there are no difference

in planting densities.

According to the increasing in number of tillers'per hill
classified by period-as shéwn in 'Fig.-2, the number of tillers-
in the plot of heavy N fertiliéer'Was more than the less fer-
tilization as mentioned that the increase pattern depends on the
planting density. The most densed spacing (50 hills/m?) wera
already ceased to increase reachlng the maximum tlllerlng stage «
within 25 days after transplantlng. -The 32 hllls/m were also
1ncrea51ng in very small number thereafter. Furthermore, the 25
hllls/m and 16 hllls/m were continmiing to increase until the

time of 45 days after transplanting.

To observe the increase by the tiller per m., they are shown
in the Fig-3. The plant of dense spacing plot with heavy fertili-
zation would already reach the limit of growth for 25 days after
transplantlng and lt was regarded as not 1ncrea51ng thereafter.
However, those in the wxde spacing plot will not reach such limit

and contlnue to 1ncrease the tlller up to 45 days after transplantlng.

Those in the plots of less fertlllzatlon also showed the same
tendency. It is known that less of N fertilization will make the
rice slowly grow and have the tendency of increasing of tiller until
late time but it will not reach growth of'community limit and have

a week individual tiller.

Yield and yield components

The yield is as shown in the table-1. It was regarded as
there is signifiecant difference of 1% for application of N ferti-

lization level and 5% for planting density.
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For observing of planting density, in the heavy N
fertilization plots, the rice planting in much_nﬁmber of hills
would increase the yield'as'16 hills ZSihills 50 hilis; ”dﬁ the
other hand, in the less N fertilization plot, rice planting in
much number of hills wouid increase the,yield'to the uhmost-of 32
hills/sq.m. but.the yield would drop down as from 50 hills as the-
formular 16 hills 25 hills and 50 hills 32 hills.

In observing the yield, classified by'?ield“cbmﬁCﬁeht,'
for the number of panicle per hill, it was regérded that there is
significant difference.of 1% for both of N fgr;ilization_level and
planting'density. For the number of*panicle:per square metre, it
was regarded that. there is significant difference of 1% for N ferti-

lization level and 5% for planting density,

For the number of spikelets per panicle, it was regarded
that there is significant difference of 1% between the N fertiliza-
tion level and planting density respectively and apparently. It

was knowﬁ that both have closed ralation.

For number of spikelets per mz, it was regarded that there
is significant difference of 1% for N fertilization level but no

difference among the planting densities.

According to percentage-of ripened grains; it was recognized
that there was no difference between N fertilization and plantihg
density but, in the thousand.grain weight, it was fegarded that there

is significant at 1% between the fertilization levels.
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Conclusion

1.

'in'yield.

- Ri¢e yield in the tropic countries can be increased by increasing

number of panlcle per square matre,

:Nltrogen fertlllzel plays a very 1mportant role in 1ncrea51ng of

number and vigorousness of tiller per unit area.

When 1ncrea91ng plant population with colsed transplantlng, optimal

'amount of fertlllzer should bhe put into consideration otherwise it

‘=w;1l brlng to the poor growth of rice plant'and cover of decreasing

;

_Transplant y1eld increasing can be done by space adjustlng and

appropriate seedllng per hold.,
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Table -~ 1  Yield in kilogram per rai
Main 1 Main 2 Block Mean
1 2 3 Treatment Main 1 Main 2
16 7_97 787 709 764
25 750 144 819 771
H 32 703 819 867 800 791.8 DMRT
50 846 852 871 856 16 650.3 b
¢ 25 679.3 ab
- :
1 572 545 492 ‘)36 32 32,0 a
. 25 620 520 623 587 or. SO 129.2
32 602 656 T35 664 A
50 604 600 602 602
F Tost 5% 1%
fable -~ 2 Number of panicle per hill
Main 1 Main 2 Block Mean
1 2 3 Traatment Main 1 Main 2
16 15.1 14.0 12.3 ‘13,80
. 25 9.8 9.8 10,2 9.93 o
32 7.6 6.5 8.2 Ted3 905 DMRT
50 5.2 5.5 4ded 5403 16 12.11 a
16 | 10.9 9.9 10.5 10.43 25 8.78 ¥
25 8.6 6.7 7.6 7.63 32 7.00 o
K 32 6.0 Tol 6.6 6.56 7.2 50 4.63 4
50 4.1 4.3 4.3 4023
P Test 1% 1%
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Table = 3  Number of panicle per square metew

Block ' . Mean

Main 1 Main 2

1 2 3 Treatment Main I :‘..Aﬁaﬁﬁ ?.t

16 | 241.0 223.5 196.5 | 2203

25 243.5 244.0-'255-,5 247.7 :
237.8 -

H 32 22445 20645 261.5 230.8 - nmhm
50 261.0 277.0 219.5 252,5 0 160 1933 b
. 25 214.3 ab
16 17405 157-5 16?00 . 166.3 . - ' 32 .21.8:'8
28 187.0 165.5 190.5. 181.C - 1o0.g 50 231.0
M 32| 191.0 227.5 202,0 | 2068 1909 77 T
50 203,.5 213,5 211.5 209.5 -
F Test L . T
Table = 4 Number of spikelet per panicle
Hain 1 Hain 2 Block‘ Meen -
1 2 3 Treatment Main 1 . Main 2., -
16 123.5 113,5 115,2 117.4
25 112.8 100.8 109,0 107.5
R . : 108.6 :
3d 10?.7 111&4 11101 110&1 DHRT
50 972 102.6 98,9 99,6 ' 16 109.8 a
16 107.8 102.5 96.2 102,2 25 105.1 =
" 25 104.1 99.0 105.1 102.7 99,6 32° 106.0 a
32 "97.4 98,5 110.0 102,0 507 95.5 v
50 94.7 86.5 93.0 91.4 :
1% 19

' Tesgt
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Tabla = 5 Number of spikelet per square meter

P Test -

(x 100)
" Main 1| Main 2 Block _ _ Yean
1 2 3 Treatment Main 1 Main 2
16 297 255 226 259
25 275 241 278 264
B 1 3 243 230 290 254 258
50 254 285 217 252 16 215
16 188 162 180 170 25 226
25 195 165 200 187 | 32233
M 190 50 222
32 186 224 222 211 -
50 192 184 197 191
F Test 1% ns
Table - 6 Weight of 1,000 grains
Main 1 |Main 2 | PO Mean
- 1 2 3 Treatment Main 1 Main 2
16 2645 27¢9 270 27.1
25 26,7 28,3 27.5 27.5
B 32 | 277 27.3 28.4 27.8 2746
50 28,0 27.3 28.4 7.9 16 26,7
6 - ) ) 25 26.9
16 26,8 2 .67,259 2643 32 27.4
] 25 25-9 26.4 2697 26!3 50 27 3
H 32 27.6 27.0 26,6 27,1 2646
50 26.3 26,9 26.7 2646
nsg




Bxp. 3} Different rates and split application of nitrogen fertillzar on
~the yield of transplanted rice.

Wet season 1981

Mr. Vichien Sasiprapa
Mr. Pairat Duangpiboon
Dr. Tetoujire Sugahara

This experiment is carried out to find the economical cultiva-

tion of different nitrogen rates and,3p11t appllcation of transplanted

rice.

Hethod and materials

1. Variety

2. Design

3. Nursery

4. Transplanting

9. Treatment

RD 23.

Factorial in randomized complete block design.

3 replications. .

Plot = 20 m%, block = 180 m2 and total area = 540 me,

- Sowing 13 July 1981, Seed rate = 50 gm./m?,-

Fertilizer basal N:P:K each is 3.5 gm./mg.
29 July 1981.

25 cms x 20 cm.

20 hills/m?, 3 seedlings/hill.

Kgs/rai N P X
Rate Sp;lt Basal Topl Top 2 Top 3 Basal  BRasal

T 6 - 6 - 12 6

12 72 4 4 4 - 12 é

T3 3 3 3 3 . 12 6

T1 9 - 9 - 12 6

18 P2 6 6 6 - 12 6

T3 4.5 4.5 4.5 4.5 12 6

‘ ™M 12 - 12, - 12 6

24 2 8 8 8 - 12 B
T3 6 6 6 6 12 6

Basal 1 day before %ransplanting.' Pop 1 15 days after fréhaplanting.
Top 2 Panicle initiation stage. Top 3 Heading stage.
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2.

Yield

Among nitrogen rate treatments, the highest yield was obtained
from 18 kg/rai plot. Even the 24 kg/rai plot had the same number of
spikelets per square metre as 18 kg/rai plot but the yield of 24 kg per
rai plot was less because 24 kg/rai plot was lodged at 25 days after
haading. '

Among split nitrogen treatments, there was significant difference

at 10% level. The differences among yields were not so clear. (Table 1)

Buﬁ the tendencies showed that the highest yield ¢an be obtained from
3 times of nitrogen application in low and medium nitrogen rate and 4

times in high rate.

Yield components

Yield components wera calculated from only 2 blocks,

Among nitrogen rate treatments, there was significance in the
number of panicles per square metre and the number of spikelets per
square metre. And among split nitrogen treatments, there was significance
only the number of spikelets per panicle but there was none for the
other yield components. _

1) The number of panicles par square metre
Among nitrogah rate treatments, there was significanca at 5%
level. The number of panicles per sgquare metre of 18 and 24 kg/rai
plots were higher than 12 kg/rai plot.
Among split nitragen treatments, there was not significance
{(Table 3)
2) The number of spikelets per panicle
Among nitrogen rate treatments, there was not significance.
And among split nitrogen treatments, there was 1% lavel significance
and T3 plot was higher than 11 and T2 plots.
3) tThe number of spikelets per sguare metre
| For the numbar of spikelets per square metre, there was 5%
level éignificance among nitrogen rate treatments (Table 2). 18 and
24 kg/ral plots were higher than 12 kg/rai plet {Table 5}
_ B Among_applicatiuh times, there was not significance (Table 2,5)
4) Percentage of ripening and weight of 1,000 grains
o Thére waé not significance in both components among different

nitrogen rate treatments and split timee of application.



3.

Piscussion

1)

23

This experiment had some suggestions as :

In wef'seaSOn, tha optimal rate of nitrogen supply was 18 kg/rai,

12 kg/rai rate which gave less yield and 24 kg/rai was too much at
this experimental field because rice plant was early lodged before
harvest that, duéd_to the field, it was cultivated grean manuring.
crop as preceeding crop in dry season as the result of soil analysis
in Table 6. But at present, 12 kg/rai is enough rate when considering

about cost and gain from yvield,

The best split nitrogen applications seemed to be 3 times at basal,
active tillering and paniclas initiation stage on transplanting mathod
because rice plant wbuld produce much number of panicles and spikelets
per unit area. If using high nitrogen rate, it should be applied by
increasing the application time to avoid the disadvanﬁage of too much

nitrogen fertilizer for rice plant.
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Pfable 1 Yield Keg./ha

N \Bloclk Forti- .
f?rti" splid 1 0 3 MEAY  lizer N Split
izer time nean time mean
S M 5027 5352 . 5340 5240 ¥ X
12, . T2 5327 5147 5420 5298 5071 (b)
T3 4390 4572 5061 4674 T1 4906
Lol 5206 5378 5014 5229 72 5264
18 o2 5713 5729 5623 5688 5465 (a) g3 simy
o3 5710 5586 5147 5478 )
1 AT35 4025 3991 4250
24 TR 5287 4742 4388 4806 4806 (b)
T3 5558 5582 4942 5361

F test : Fortilizer 1 % significant : Split time 10 € significsnt.

F % eignificent 5 % léevel by DM.R.T.

Table 2 Yield components (Total meen)

- + Calcu~
ﬂo: of ‘yo. of 1090 yo. of Ripened Tation
panicles spikelets R% grains spikelets fold
per sq.m. —/paniocle weight per sg.m. egres gm?/m?
T1 193.5 118.75 75.6 27.5 22976 20.8 4775
12 T2 203.5 117.85 75.8 27.9 23945 21.2 505.9
T3 196.0 120.50 T71-7 28.0 23592 21.7 510.9
T 210.0 126.10 T4+T 27.6 26482 20.7T 545.1
18 12 230.0 117.65 70.9 28.0 27027 19.9 537.9
T3 215.5 123.85 T4:9 27.8 26679 20.58 555.3
T1 223.5 114.15 T2.5 27.8 25524 20,1 512.3
24 T2 232.0 119.55 68.9 28.4 27739 19.5 5379
T3 203.5 130.30 T4.2 28,2 26524 20.9 55362
- F test Ferti- ® na ns ns * ns ng
lizer
N.split ns A ns ns ns na ns
time

¢ 5% significsnt, s 1 % significent, ns no signifioant.

+ Ripened degree = 1000 grains weight x R% £ 100
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peble 3. Number of panicles per sauare metre

N. \ Block Tertie .
1;;;:3: split 1 2 MEAN lizer N.split
time mean time mean
71 196 191 193.5 %
12 T2 205 202 203.5 197.7 {v)
3 185 207 196.0 ‘ T 209.0
™ L 209 211 210.0 T2 221,.8
18 P2 244 216 230.0 .
3 8.5 (&) 1 205.0
T3 223 208 215.0
1 205 242 223.5 _
24 72 226 238 232.0 219.7 (a)
3 203 204 203.5
¥ test 5 ns
X significant 5 % level by D.JLR.T
Table 4 Number of spikelets per panicle
\ N, \ Block Ferti-
Porti- . Ne.split
X aplit 1 2 FEAN ligzer N
liger tim e\ ' mean +ime moan
T1 118.0 119.% 118.75
12 T2 112,17 123.0  117.85 119.03 F %
T3 120.3  120.7 120.50 T1 119.66 (v)
71 123.0 - 129.2 126.10 T2 118.35 (b)
18 [ ) L] *» L.}
P2 117.1 128,2 117.65 122.53 3 124.88 (a)
3 122.0 125.7 123.85
24 T2 115.2 123.9 119.55 121,33
3 128.0 132.6 130.30
F test ns &%

J & significant 1 % level hy D.M.R.T.
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Table 5 Number of spikelets per square metre

e B]_ock : . Forti- :
Portl- gpgs\ -1 2 MBAN 1izer wqoopdt
CTUTTL time \ . _ mean me mean
oMl 2312y 22831 22976 | %X
12 T2 23047 24842 23944 23504 (b)
M3 22193 24991 23592 TL 24994
o T 25710 27254 26482 | T2 26237
18 T2 - g8572 25482 27927 26729 (a) ™ 25596
T3 21210 26147 26679
T 22942 28105 25524
24 T2 26042 29436 27739 2659% (a)
T3 - 25989 27058 26524
P tent ... - . - % ‘ns
% significant 5 % level by DJM.R.T.
Table 6 Soil facilities after harvest
Ho. of Organic L -
E;:p- ... ... Pre orop - matter P (pep.m) Total N(%)
Bxp. 3 Green menure ' 1.7343 3.0730 0.0866
Expe 2 Rice 1.0327 4.7292 0,0517
1,68 0.650 1.68

#xp. 3/Exp 2
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rxps 4 The comparison of rice yigld on rotes and times of nitrogen
fertilizer which refers to diffeérent culiivation methods.

Wet scason 1981

Mr. Vichien Sasiprapa
Mr. Pairat Tuenespiboon

Dr. Petsujiro Sugahara

This experiment was carried out for clarifying among trans-
planting by hand, transplanting by machine and direct broadcasting methods

fof yiéld wnder different rates and times of nitrogen fertilizer.

Hethod and materials
1. Variety RD 23.
2a Design Split plot design, 3 replications.
Sub plot = 60 mg, main plot = 180 m?,
| block = 380 m? and total area = 1080 m?,
3. Sowing
Hond transplanting Sowing 13 July 1981, seed rate = 50 gm./m%.
Fertilizer basal N:PtK each is 3.5 gm./m?.
Machine {ransplanting Sowing 13 July 1981.
' ) | Seed box nursery, basal emmonium phosphate
, "= 3 gm./box and seed rate = 140 gm./box.
Direct broadcasting Sowing 24 July 1981.
' 1 night soaking and T night covering.
4o Transplanting

Hand 30 July !1981. (seedling age 20 days)
' 20 cm. x 20 cm. and 3 seédlings/hill.
Machine 30 July 1981. (seedling age 15 days)
" 30 om. % 14 om. and 3 seedlings/hold
B Treatmen _
N P K
s dadn | poooy -1 18t . 2nd | 3rd 1 8t 1 st
(6 Aug.) | (21 Aug.) | (P.I1.8) | (6 Aug.) | (6 Aug.)
12 6 - 6 6 6
Direct 18 6 6 & 6 6
_ 12 6 - 6 6 6
Hend 18 | 6 6 6 6 6
| 12 6 - 6 6 6
Machine 18 6 6 6 6 6
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Result

1. Yield
Yield sampling area was 10 sguare metre out in each plot but
18 kg/rai plot under direct sowing at block 3, which had a lot of rat
damage, was adjusted by statistic mehtod,,
1) Different nitrogen rates as main factor
The plot'that fertilizer raté-was 18 kg/rai was effected by
lodging at 10 days after heading so it gave less yield than 12 kg/rai
plot. (Table 1) (High nitrogen raté causes lodging) .
2) Different cultivation methods as sub factor
Among cultivation methods, the yield of machine transplanting
plot was the highest one.. The next was the yield of hand transplanting
plot and the last one was the yield of direct sowing plot.
The yield of direct sowing plot was the lowest one bescause of
early lodging effect in 18 kg/rai plot.

The statistic significance is 1%

2. Yield components
Yield components sampling was one square metre in each plot.
1) Comparison of nitrogen raté as main factor
o Between 12 and 18 kg/rai plots, the number of panlcles per
unit area of 12 kg/ral plot was higher than 18 kg/ral plot. The
reason was that direct sowing plots gave different numbers of panicles
per unit area. So, 12 kg/rai plot gave more panicles thaﬁ 18 kg/rai
plot. This fact was doubted so it was needed to clarify in thé future
repeated tfial.
2} Comparison of cultivation method as sub factor
Direct sowing method gave more number of panicles than other
methods but the number of spikelets per panicle was the lowest.
The number of spikelets per unit area of machine transplantlng
plot was the highest one. (The. number of - splkelets per unlt area is

closely related with yield.)
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Conclusion

In high feritlity soil, 12 kg/rai of nitrogen rate is anough for rice
plant. (This area was nourished by mung bean planting before the expe

experiment.)

In direct sowing cultivation, the appropriate fertilizer rate sheuld
be considered. If not, there will be lodging which effected rice yield

bacause the plant is too high by too much fertilizer.

From this experiment, if applying appropriate fertilizer rate and
good managing, the received yield won't be different from the vield of
transplanting rice cultivation such as in case of 12 kg/rai of nitrogen

rate in this experiment.
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Table 1 Yield Kg./ha

Main Su&lock 1 2 3 MEAN Main Sub mean
maan
Direct 4564 3944 5042  A517
12  Hand 4886 4765 4637 A763  4853¥%
Machine 5337 5100 5406 5281 Dirveot 4012 (o)
Direct 3351 3161 (3231) 3256 Hand 4691 (b)
18  Hand 5035 4284 4536 4618 4403 . pine 5337 (a)
Machine 5320 4536 5002 4953
F test & oh

The common letters are not significant by D.M.R.T.

Table 2 Yield components

It test

T

Main ' + Calou-
No. of No. of 1000 No. of
gegti_ (migﬁod) panicles spikelets R% grains spikelets Rig”n:: 1;:i§§
1izer) ~/sq.m. =/panicle weight per sq.m. er eme/m
Direct 414 63.3 T2.5 28.6 26155 20.7 536
12  Hand 231 93.4 80.7 27.9 21508 22.5 483
Machine 311 99.1 T2.1 26.4 30720 19.0 585
Direot 270 76,1 66,2 28,1 20069 18,7 364
18  Hand 223 108.4 76.4 28.0 24160 21.4 517
Hachine 329 97.1  70.8 26.9 31854 19.1 608
+ Ripened degree = 1000 crains weight x R% £ 100
Table 3 ¥ain and sub meansg on yield components
No. of  No. of 1000 No. of T Galou- |
Factor Ttem panicles spikelets R% zrains spikeletn Rézen:: lation |
=/sg.me ~—/panicle weight per sQe.me gr yield |
12 319 82,3 T5.1 27.6 26128 20.8 535
18 274 86.1 7.8 27.6 26023 19.9 513
P test 3 ns - ns ng ns ns » 4
Direct 356 (a) - 68.4 {b) 70.0 (b} 28.4 (a) 23721 {b) 19.9 (b) 467 (b)é
gand 227 (b) 100.9 (a) 78.6 (a) 28.0 (a) 22834 (b) 22.0 (a) 500 {(v)!
Machine 320 (a) 98.1 (a) T1.5 (b) 26.7 (b) 31287 (a) 19.1 (b) 597 (&)}
¥ | ¥ it % “ -4 ]

o

The common letters are not significant by D.M.R.T.
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Effeot of different transplanting to rice yield 1981
Density and nitrogen rate trial on transplanting rice
Fundamental test for germinated direct broadecasted rice
General discussion of density and nitrogen rate and
recommendation of intensive cultivation technique of
transplanting ricse
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fixpe 1

Effect of different transplanting to rice yield

Mz,
Mr.,
Mr.

Dr.

This experiment

1981

Vichien
Pairat
Yoshiya
Tetsujire

different transplanting time.

Hethod and material

1o

Variety

2, Sowing—fransplanting

Sasiprapa
Duangpiboon
Takashiﬁa
Sugahara

‘was oarried out to clarify yield of rice on

New varieties those resist brown plahthdpper,
- ReDe 21 and RuD. 23, ReDe T and R.D. 9 &g the
control varieties

- . eod
Season’ Variety Sowing Transplanting | Spacing 537h1i28
Dry | RDa 7 |24 Peb. 1981 | 16 Mar. 1981 | 25x25 3
Early Wet } ReD. 7, | 26 May 1981 |16 June 1981 25x12.5 2
9,21,23 |
" Wet RuDe 7, |12 Aug. 1981 | 1 Sep. 1981 30¥15 3
| R.Ds 23 | -
Borly Dry | RaDs 7, |11 Nov. 1981 | 1 Dec. 1981 | 30x15 3
ReDs 23
3+ HNursery fertiliger
Basal  gm./m? N o35 3P =353 K= 3,5
Seed rate 50 gme/m2
4« Main field
Fertilizer N P X
Wote
Total 24 12 6
Basal 10 12 6 -~ Before tranesplanting
Top 1 8 - - =~ 15 days after transc-
planting
Top 2 6 - - |~ P.I.8 (45~50 D.A.T)
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Result and discuysgion
1. Yield ‘

Table 1 and Table 2 showed yxald of different transplantlnq
times of RD 7 and RD 23 There was not s;gniflcance among vield of
different season in RD 7. But in RD 23, there was 1% sxgnlflcance _
between yield of different season that June'tfanSplanted yield was higher

than December transplanted yield.

Tabla 3 showed four varieties yield which were ‘transplanted in

June. This result was not significant among four varieties.

But these results couldn't be concluded because they came from

the only one time trial.

2. Yield components
Table 4 and 5 showed data of yleld components of June and

September transplanted rice.

aAmong four varietiss comparison, the number of panicles per
'-square metre of RD 23 was more than RD 7 in 2 times test results and

the number of spikelets'per square metre'got the same trend also.

3. Plant,height
At the'harvest'time, RD 21 was the highest one in culm length
and plant height and the shortest one was RD 9,

4. The number of tillers
Table 7 showed the number of development tillers.

The maximum tillering stage seemed to be between 25 35 days

after’ transplanting.
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fable 1o ' Yield of different transplanting times of R.D, 7 (Xg./ha) . - '
§RD07 -" . '
§ wmt o m¥ 1 1 1 IV Mean
{163 20/8 H2L 5,030 4,386 3,079 g0z
%15/6 22/9 4,290 T 44367 4,812 5,102 4,643
g 1/9 /12 4,620 4,375 4,814 4,883 4,673 ne
S 112 9/4 5,081 4,381 4,975 4,684 4,780
3 Table 2, Yield of different 'transplantm times of R.D. 23 (Kg. /ha)
Varzety ¥ pp¥ _ II _IiI Iv Moat | 1
a;,‘ e i — : . ! — significant
: 16/6 22 5753 6098 5103 5373 5582 a
dRD. 23 19 1/12 5186 4712 5273 5159 5083 2b
i 1/12 4141 4333 4458 4250 4296 b
g'l‘able 3. Yield of f‘our varieties {Kg./ha)
é Transplant:mg on 16 th June
%Varlety Harvest E B 5 1 CoIIT Iv Mean
I§ . _22/97 ‘4’290 | 4,367 4,812 l5#1027' 44843
| 22/9 5,555 5,522 5,250 5,000 5,349
R, 21 25/9 4,208 5,945 5,373 4,452 - 4,995
iR.D, 23 22/9 5,753 6,098 5,103 5,373 55582
')'E' TR = Transplanting
% HR = Harvest
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> yield components of 16 $h June transplanted rice

Table 4.
- ) — - — SERC

C"Ozzg;s gigi?— ?.211;7: : R% gigggs ?1;?;:7: ' 'i'R-'I) | Yiel% ii
Vardety ' sqim. - panfole ~  weight EQeme (gm/me) :
ReDe 7' ' | 189;6 | 108;9 1.5 ‘29;8 20,477 ' 21.3,' 4370 %
R.D. 9 2576  102.3  65.6  29.4 26,359  19.3 508.8 i
RD. 21_-' 2332 123.3 2.0  28.7 28,765  20.7  596.4
R.De 23 272.8  104.5  T7.2  27.2 28,521 21.0

600.0

These yield components are calculated from 80 hills semple.

'I'afb'le' Be Yield Eomponen'ts of 1 8t September transplanted rice

X  Ripened degree = (r% x 1000 grains weight) & 100

Compo~ Pani-  Spike- 1000  Spike- Tie1d |

VapietyNnents cles/- lets/- R%  grains lets/~ RD  (pm/n?)

riety sq.m. panicle © weight 8Q.me gm/me}
R.De T 209.5  116.1  T5.4 27.7 24,338 20.9 508,71
R.D. 23 235,3  123.9  72.9 19.6  571.9

26.8

29,176

_mése yield components ars caloulated from 80 hills gample.
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rable 6.  Plani height om. (16 June transplanting)

. Variety - .
,&.#j;?%x\\\ ReDe 7 RuDe 9 ReDe 21 R.D, 23

" M9 368 g2 3

25 5265 52.1 59,2 49.1

3.0 6l.7 6645 73.0° - 61,5
Harvest length culm 90.5 83.5 | 102.1 l94;é:"
Hervest length panicle 28,6 24.7 2709 ' ogun
Harvest ﬁlént height ~ 119,1 108.2 130.0 5'123147"~-

_lb hills sampling, measure plant height in each hill
@- D.AJT = Daye after tranaplanting

Teble 7.  Number of tillers per hill {16 June transplanting) -

o NJVariety ' ' ‘ ::"'”
D"‘}k - ReDe 7 R.De 9 R.De 21 ReDe: 23 i

15 8.8 8.9 8.1 8.6
25 | 15.8 18.1 161 1845 .
35 15.0 18.1 15,7 18y

The samples are 10 hills.
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Bxp. 2
Donsity ond nitrogen rate trial on transplanting rice

1982 Dy
Mr..Vichien Sasiprapa
lMr. Pairat Tuengpiboon

Dr. Tetsujiro Sugahara

This experiment wns carried on a series of density trial from
1981 Dry season for rice yield increasing.

Acoordingly, this trial was done for finding yield and yield
components of different densities (16, 32 and 50 hills per £Qems ) and
different nitrogen rate (12, I8 and 24 Kz per rad)e

Material and method

1. Variety ReDe 23
2« Design Randomlzed complete block design
Main 1 Density : 3 levels
Main 2 Hitrogen rate 3 levels
3. Plot size 4 meX 5me = 20 m?, block = 180 m> and total = 540 m?
4o Sowing 18 th Maroch 1982 ‘
Seed rate 50 gm./sc.m.

Pertilizer gmf/mg 3.5 = 35 ~ 345
Transplanting 3 »d April 1982

Harvest 8 th July 1982
5. Treatment _
5-1 Density Density Spacing No. of seedling/hill
16 25 X 25 3
32 25 X'12.5
50 20 X 10
5-2 Tertilizer
Nitrogen Basal Top 1 Pop 2 Potal
Kg/rai ¥ P X N N Y P X
12 4 12 6 4 4 12 12 6
18 .6 12 6 6 6 18 12 6

Basal = 1 day before transplanting
Top 1 = 15 days after transplanting
Top 2 = paniele initiation stage
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- Result

1.

Plant height and culm length at harvesting time

About. culm length and plant height, heavy nitrogen plot (18,24
kg/rai) were higher than 12 kg/rai nitrogen plot. But the panicle length
was not much different among treatmant plots.

At different densities, there wasn't any clear differént on

culm length, panicle length and also rlant height,

Yield ) 7 _

The grain yield and analysis of variance of yvield were shown
in Table 2-1, 2-2 and 2-3. _

For among main effect on densities) the highest yield obtained
from the 32 hills/sq.m. plot which was 7,301 kg/ha. The 16wer.and higher
denses (16 and 50 hills/sg.m.) weren't shown any difference in yiaeld
{6,642 and 6,449 kg/ha respectively.)

In comparison on nitrogen rates, the maximum yield was obtained
from the 18 kg.n/rai plot (7,158 kg/ha) but showed not significant
difference with 24 kg.n/rai plot (6,705 kg/ha). The lower rate of nitrogen
12 kg/rai, yield of rough rice was the lowest (6,528 kg/ha) and showed
highly significant difference in statistic analysis with the yield of
i8 kg.n/rai plot. ' _ | _

| For individual comparison of treatment yield of rough rice in
Table 2-3, the highest yield was 32 hills/sq.m. with 18 kg.n/rai plot
(7,950 kg/ha), the lowest yield was obtained from the wider density with
low rate of nitrogen application plot (6,222 kg/ha).

Yield components

Yield components data and analysis of significance were shown
in Table 3-1 and 3-2

Table 3-1 showed that the density effect on number of panicle
per sq.m. seemed to be the same trend of increasing indensity of plant
per unit area that more number of panicle could be obtained. For number
of spikelets/panicle and number of spikelets/sq.m., it showed the opposite
tendency, the least yield components which were ripening percentage and
1,000 grains weight showed non-significant differnce among densities

treatments.
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Table 3-2 showed nitrogen rates affect which were nOnFBignifi—
cant different on number of panicle/sq.m., number of spikelets/panicle
" and ripening percentage but for dlfferences'in 1,000 gfain34ﬁeight, the

“miore nitrogen application could obtain the higher in grain weight.

Conclusion

From this experlmental result, differences between Crop Cuttlng
area for yleld and calculated yield (yleld components) occured due to the
sample area taken for yleld components analy51s, it was less and less lodging
than crop cuttlng area for yield. But many interesting points can be obtained

for con51der1ng and conclu51on as follows :

1. When increasing the number of hllls per square metre and nitrogen
rate of appllcatlon of transplanting rice cultivation, lodging effect

should be put into consideration and awareness.
2. Lower in density have opportunity te apply higher nitrogen fertilizer
" rate, at the same time_if using higher in density of planting, lower’
‘nitrogen rate was necessity;
3. ﬁighér“yiéla can be obtained which optlmal plantlng den51ty (32 hills
per sq.m. ) and aoplled nitrogen at 18 kg/rai in the case of transplantlng

rlce for Dry season in the Central plaln area as the result of this trial.
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Table 1 Culm and panicle length and plant height at harvest time of

density and nitrogen trial on transpianting rice,

Treatment : Culm ‘Panical Plant
Dansity Ni.trogen _ length length - height:
| 2 ©103.9 - 25,0 128.9

16 18 109.6 C26.4  136.0
- 24 109.7 26.0 135.7
12 ©102.7 . 25,2 127.9
32 18 : 104.3 25.3 . 129.6
24 12,5 25.2 137.7
17 | 700.5 25.0 1355
50 18 107.4 255 132.9.
24 : 106.0 25.4 131.4

Plant height samples were taken from the highest plant in -
each hill of 10 hills which were harvested from each plpt'

of 3 blocks.
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meble 2-1  Yield (Kg./ha) of density and nitrogen rate trial

Densit | Niffogen - _
hill/m?  Kg,/rai T 1 1T - Meen
12 6141 6128 6398 6222
16- 18 6428 6867 6975 6757 6642
24 6844 7056 6939 6947
12 6687 6716 7852 17085
32 18 7112 8583 8181 7959 7301
| 24 . 6943 6827  6806(L) 6859
_ 12 6118 6488 6224 6277
.50, 18 6024 6836 6519  6760. 6449 .
24 6273(L) 6579  6076(L) 6309

{L} = YLodging on afier heading

Table 2-2 Yield comparison among main effect of demsity snd nitrogen rais

Density  Yield '}-('1%  Witrogen " yiela N4
16 hill/m? 6,642 ¥ 12 Xgo/rad 6,528 b
32 # 7,301 a8 18 " 7,158 ]
50 6,449 b 24w 6,705  ab

'iv Significant levels of DMRT are followed to I tea%

Table 2-3 Individual comparison of treaiment yield

Dezzie.:;rmen;il‘;;:;en Tield ¥ Sign;;iOMt

1. 32 = 18 74959 a

2. 32 - 12 7,085 b

3, 16 - 24 6,947 bo

4. 32 - 24 6,859 bod

Se 50 - 18 6,760 bod

6 16 - 18 6,756 bed

s 50 - 24 6,309 od

8. 50 - 12 6,271 od

9. 16 - 12 6,222 a

‘X:! Any two means having a common letter are not significently different

at 5 % level
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Pable 3-1 Yield components of density and nitrogen rato by hend
trangplanting
- No. of  No. of 1,000 . .. No. of .
Troah paniole apikelst R% grains Tield - spikelet Ripening
~ment  _/sq.m. ~fpanicle weight /M ~/500ms degree
12 225.1 O 112.7 82,6  25.7  535.0  25,187.3 2102
16 18 2421 126.1 83.1  26.5  671.4 30,502.0 22,0
24  261.1 : 1%5e1 _81.5 26,3 697.3  32,%623.3 21,5
12 2%2.8 109.3 84.9 . 25.9  607.9 27;547.3 22.0
32 18 261.3 116.7 84.0 26,7 680.0  30,361.3 22,5
24 292,8 C114.2 80.0 27.3 731.3  33,446,0 21.8
12 315.8 108.4 82.6 2643 T42.1  34,212,7 21.7
50 18  319.2 109.1 82.0  27.0  769.8 = 34,819.0 22.1
24 347.5 113.8 80.6  26.8  B845.6 39,244.0 21.6
signifitante
Table 3=2 Treatment‘mean and simmifdemnd of yield components
Components Pa/th2 Sp/pa R% 1000GY Yi“;% fpéiog? R-D
preat —lugnifi- 1% 1% ns ns 1% 1% ns
—=fent gant ' _ :
16 243 v - 1212  82.4 26.2 634.6 b 294 b 21.6
(£§§§}$§) 32 269 b 1133b 83,0 26,6  673.0b 305 b 22,1
50 328a 110 81,7  26.7  785.9a 36l a 21,8
Significant .58 ° ns . ns 5% 1% 1% ns
Nitrogen 12 265 110 83.3  26.0b 628.% b .290 b 21.6
rate 18 274 117 83.0 26.7-a 707.1ad 319ab 22.2
(Kg/rai) 24 300 118 80.7 26,8 a 758.1a 351 a 21.6

Significant level as F test and DHRT
Yield components samples ware taken 20 hills in each plot of 3 blocks
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Fig, 1 Yield and density
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LXPe 3
Fandamental test for germinated direct broadeasted rice

1982 Dry

Hr. Vichien
¥Mr. Pairat

Sasiprapa
Duangpiboon
Dr. Tetsujiro Sugahara

This experiment was carried on to obtain hasic data of
germinated direot broadcasted ricew. Accordingly, this trial was done for
finding yield and yield components of four nitrogen (65 12, 18 and 24
Kgs/ral) and seed rate (8, 16, 24 and 32 Kg./rai).

1

Naterial and method

1, Variety

2. Design
Main
Sub

3. Plot size

4. Sowlng
Harvest
5. Treatment

ReDe 23

Split -~ plot, 3 replications

Nitrogen

Seed rate

Sub plot 28 mg, Main 112 m?, Block 448 m% and
Total 1,344 m2

2 nd April 1982

22 nd July 1982

Potal Basal Top 1
Fi F3 P4 F1 F2 F3 WM F1 F2 F3 F4
Nain =
Nitrogen 6 18 24 3 6 9 12 3 6 9 1z
Kg/rai
P 6 6 6 6 6 6 6 - - - -
K 6 6 & 6 6 6 6 - - - -

Sub = Seed rate Kg./rai

8, 16, 24, 32

Basal 15 days after sowing
Top 1 panicle formation stage
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Result and discussion

1.

Plant height, culm and panicle length

Plant height, culm and panicle lenght were trended,to_be longer
in less seed rate plot than in more seed rate plet, but in heavy fertili-

zer factor, the differences of length among'seed rate plots weren't clear,

Yield

Yield data was shown in Table 2-1 and comparison of yield among
wain and sub effect was shown in Table 2-2. _

In nitrogen rate factor, vield of 6, 12 and 18 kg/rai were
higher than 24 kg/rai. 1In seed rate case, yield of less seed rate plots
ware higher than others.

These results were dued to those heavy nitrogen and seed rateg
plots were lodged at early heading stage. ‘ 7

Individual compariscn of treatment yields was shown in Table
2-3 and Figure 1.

The results were very clearly different, the yields which come
from less nitrogen and seed rate plots belong to significant (a) group.
On the other hand, yields of heavy nitrogen and seed rate plots belong
to (é) group which were the lowest yield of all.

This result suggested that the bétter condition should be 8 kqg/rai
of seed rate and 12 - 18 kg/rai of nitrogén rate. If choosing nitfogen
rate 6 kg/rai, seed rate should be increased to be 16 - 24 kg/rai but
avoid the rate 32 kg/rai. .

' In general, there is no need to apply nitrogen.in rate 24 kg/rai

bacause too much fertilizer is the cause of lodging.

Yield components

Yield components data and significant check were shown in

Tabie 3.

1) Among nitrogen rate plots, there were significance on number of panicles

per square metre, ripening percentage, number of spikelets per square
metre, ripening degree and yield.
In number of paniecles per square metre, there ware trend to

have more panicles in less nitroten plots than heavy nitrogen plots.
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ress nitrogan plots were cléarly higher in ripening percentage than the
heavy nitrégen onéS'and abcut -the ripening degrees were the same also.

. Number of épikeleta per square metre and yield were the same
trend. Léés:nitrogeh'rate plots gave higher yield than heavy nitrogen
rate plots because heavy nitfogén rate piots ware lodging at'early
maturing stage. : _

fn commonly, the more niﬁrogen applying,-the more panicles
getting, SC this result was a doubt because the plots those received
heavy nitfdgen gave less panicles than the less ones by not having the
appropriaﬁe_reééon; But, thé riﬁéniﬁg perceﬁtage ﬁad no problem because
iodging that caused by heavy nitrogen could reduca fiﬁening percentage.

So, don't apply heavy fertilizer in direct sowing rice cultiva-

tion because it is the cause of lodging that will reduce the yield,

ﬁmong-éeed ratelplots! there were significance on number of spikelets per

panicle, number of spikelsts per sqdare metre and yvield.

V In numbsr of spikelets.pef panicle, 8 kg/rai of seed rate plot
had more spikelets than'the other seed rate plots while their panicle
number were nearly the same. .

This result could bé explained that there would be more competi-
tion in gfowing stage of heavy seed rate plots than in less seed rate plot,
but this was the doubtful reason; so thera should be some further inves-

tigation trial on this reason again.

There were many. intersesting results those should be clarified

again bescause there was no reascnable phenomenon to explain them.
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Teble 1  Culm and paniocle length and plant height at harvesting time
of nitrogen and seed rate on direot broadoasted rice.

Treatment Culm Panicle’  Plant
Nitrogen Seed “length -length - height
'8 92,9 23.0 1;5,97
16 8544 212 1066
6 24 . 88.3 21,3 10946
32 82 . 19.4 102.6
8 - 994 < 2149 121.3
16 95.6 21sd4 11740
12 5 92,4 92,2 11446
32 95,5 20.4 115.9
8 ©100.0 23.6 123.6
16 98.6 02,8 121.4
18 24 95.3 22,3 117.6
32 90,3 21,8 112.1
8 105.0 23,9  128.9
16 101.8 22,8 123.8
# 99.6 23.9 . 123.5
| 32 98,2 23.0 121.2

Plant height samples were taken 10 plants in each plot.of 3 blocks.
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pple 21 Yield (Kg./Ha) of germinated direot sowing

Apsma:

: Seed rate -

-Nitfogen Sy e
Kgos/rai ~ Kge/rai -; e -II:_t foan
8 6,527 6,203 5,949 6,193
16 5,696 5,557 6,164 5,806
6 o4 64395 5,901 54428 5,908
32 5,501 6,129 5,533 5,721
'8 6,872 65704 6,448 6,675
16 5,605(L) 5,742 6,069 5,805
12 24 6,385 4,766(L) 5,513 55555
32 5,996(L) * 5,304(L) 5,546 55615
8 6,030 7,548 5,618 6,399
16 3,333(1) 5,611(L) 5,676 4,873
18 24 3,781(L)  4,796(L) 3,107 3,895
32 4,823(1) 4,170(L) 4,589 4,527
8 4,900 3,377(L) 4,776(L) 4,351
16 3,724(L)  3,577(L) 2,937 3,413
24 24 4,178(L) 2,694(L) 3,626(L) 3,499
32 . 2,971(L) 3,710(L) 3,205(L) - 3,295
(L) = Lodging on éfter.heéding |
Table 2-2  Yield comparison among main effect of nitrogen and sub effect

of seed rate

Main = nitrogen Yield '$1% Sub = seed rate Yield ‘ii%
6 54907 a 8 55904 a
12 155913 8 16 4,974 b
18 44924 a 24 4,714 b
24 3,640 b 32 44790 b

Q§ Significant level of DMRT and F test
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Table 2-3 Individual comparison of treatment yield
% Lodging Nitrogen -~ Seed rate Yield & Signifiea.n'b 19

1. 12 - 8 " 6,675 A o
24 18 - 8 64399 . &

3. 6 - 8 64193 a

Ae 6 - 2 55908 a b

5 6 - 16 5,806 ab

6o L 12 - 16 5,805 a b

Te 6 - 32 54721 ab

8. 2%, 12 . - 32 5,615 a b

9, L 12 - 24 5,555 ab

10, 2L 18 - 16 4,873 b o
1. 2L 18 - 32 . 44527 b o
12, 2L 24 - 8 4,350 b o
13. 21, 18 - 24 3,895 ¢

14, 3L 24 - 24 3,499 o
15, 2L 28 - 16 3,413 o

16. 3L 24 - 32 3,295 o

x L = one plot only lodging, 2L w 2 plots lodglng, lodging

I;o

'X"J{ﬂ Significant level of F 'best and DMRT-

99
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Table 3 Yield. oomponents meoan and gignificent of nitrogen and
seed rate on direst sowing

o

Yield  $p(100)

Eﬁ“‘ipménte Pa/m?  Sp/pa . 10000W _ -
: / / R% g'm/m2 -é-/sq.m. R-D
; LSig‘nif P, | " g - f
“rreat ant 14 ne . 1% ns 1% 5% 1%
‘ment Main : S ‘

6 | 400 a .72 1 84T a 26.7 632.7 & 280 a "'22,6 a
BSa 170 TIIb 214 636.2a 2978 2.3
334ed B4.0 68,70 27.2  513.0ab 274 & 18.7 o

24 | 258 b ‘78j.~7_ 59,1 d  26.9 32643 b 201 b 15.9 a

cant . na 1% ns O ns 1% 1% ns

8 | 333 _. 90'.4 & 74,3 | - 27.2 665.5 a 298a 20.2
Seed 16 356 16T b 734 2761 55248 ab 271 &b 19.9
- (Xg/rel) 24 340 75:1 b 70.8 27,0 497.1% 2531 19.1
' 32 | 348  69.5 b T1.8 26.8  452.9 ¢ 229 0 19.3

Significant level is DMRT and F test

Yield components samples were taken 1 square metre in each p‘.!.o*t of

blocks
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“Figage Y ‘Comparison of each treatment yield:
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o Uonoral -dmusaion- of density and nitrogén rate end Pescommendatisy: of
;tntensive oultiva'ﬁ:lon ‘teohniqua of tranapla.nting riqo.

I. Dansity and spaoing

Density and spacing experiments had been dane Tour times
trisls those were in Dry season 1981, Wet Season 1981 and Dry aeason
1982 so this is the Bummary of those experimental results- (Sae
fable=Y $0 'I‘able-4) | : R

Yield of 16 hills pey. square metre was lower than yield of
25, 32 and 50 hills derisities,

. Yield of 50 hills per square metre was some oass higher -
than yield of 25 and 32 hills densities but lower than yield of 25
and 32 hills densities when lodging was oocured, . 7 o :

" Not only den51ty but also nitrogen quanﬁity and soil Terti-
1ity thoge effeoted rice yield.

_ | But in general, these results Buggest the good density
should be 25 ~ 32 hills per square metre and should avoid 186 ang 50
hillm dansitiesq

2. Nitrogen rate

‘Experimental resulta of different nitrogan rates (12, 15‘&nd
24 Kg per rai) were shown in Table-3, 4 &nd S5.- -"_ ,_f[_ ;ﬂﬁwq”"

| Those results suggest the 12 Kg./rai of nitrogen ia too
less and tha 24 Kg. /rai of nitrogen is over application.

The optimum nitrogen rate for gotting more yield gseems €0
be 18 Xg, per ral
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T@hlerl, :WDifferent'nurseriaafand=9paoe#-'

1981 Dy
Meld ='5<2 1 Varlety RiD. 7 ¢ Nitrogen = 16 Kge/vai

Da;:;¥§‘ﬂafféry Dry = Wet

 Deneity médn -

6 . . 4,842 5,187
) hills/mé L .
B 510 521

5,015

5502 .

Mursery mean 5,286 N 5,230 .

Significent . .. - . ns

Table-2  Demsity pre trial

| f198i-.nny

Field » 5-2 3 . Variety R.De 7 “Nitrogen: = 16 Kg./rai

 Density . Mean Signifioan%

16 45786

25 . . 5m2
S 32 . 5,187
50 5,818

ns

. Tab}efS_ ‘ Denszty and nitrogen rate

F1eld = .2 Variety R.Du 23

1981 Wet

Nitrogen

12 r%e o 24 -Q:{o

_,_Dgnsitxié

2
3p hills/mt 4,150 b 5,000 a

50 - 3,763 bc 5,350 &

meag‘l_ T #

4,064 B
4,246 AB
45575 &
4,558 A

¥

Nitrogen mean 3,735 . 4;896 e
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foble-d  Donsity end nitrdﬁen'ratqi_ﬂ 1982 Dy

Tield = T=5"

T V‘".’t‘:it%'l:a:r Rl 93 20 iy

dE

50

32 hlll‘%/m-

SwJlitrogen l\‘,./r'ri i-? ' n}‘{. S 18 - "-;if" R T Density
%Deﬂ \J\ R ¢ % : P Jnean }{Xv
. — —- : _ T
2 16 . 6 222 d _ 67,?5:.6.;’_006. 6,947 bo 6 662 B

17,085 B 1,959 6,859 bod 7,301 A we

A R

Nl’ti“ﬂ“"ﬂfl mean d(t-}(t' .

8,27 68 6,760 bod 65309 od = 6,449 B

6,528 B Ty158 A 6,705 AR wm

Taple~5 iitrogen

Field = 2-5

end split application -~ 1981 et

ﬁmmwm

'ida?ﬂéhy}.‘«

Jlltrogen Splii time

3 'Varie(“bjrfi ReDe 23

2 . X 3 & 4 I-I:Ltrogex:ié‘

. ¢ ok . mean’

Laaad
[a% ]

18 Kpo/vai

b
-

5,240 2bo 5,229 abo 4,250 cd 5,071
5,298 abe 5,688 a 4,806 ed. 5,465

AB
4 o
B

‘i‘ime mean

R

44674 | cd 5,481 ab 5,361l abe - 4,806
4,906 5,264 5,172 ns

A
it

-

D)

2=
s

ST
L~ TS

Individual c_oinpa.ring. by DMFET '
Group comparing by DMRT
test = a4 1% level, # 5% level and ns = no significant

} Common letfar is not-si@ificant
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Se

Recommendation of intensive transplanting oultivation technique of ryg

This cultivation method was based on the experiment carried

on at Suphan burl Rice Experlment Station field which the soil ferti.

‘njllty is medlum and heavy clay texture.

Itensive method

1) Variety

2) ﬁggd selection

3) Nursery

U 4) Main field

ReDe T and R 23
(ReDe 23 is the ragged stunt resistant va.rie‘ty)=

" The best method ig =alt solution selaction oy

‘at least doing by water seleotion.

Seed rate 50 gm./mg

Fertilizer gmp/mg

Basal Ne3.,5 P=m3,5 ¥X= 3.5
Turation 20 days
Density 25 and 32 hins/m?
25 hills spacing 20cmx20cm 3 seedlings/hill
32 hills spacing 25cmxl2.5cm 2 seedlings/hill

' tFertlllzer
- Total Basal Top 1 Top 2
N P K E;—m_?:mmaz b N
L A8 22 6 6 12 6 6 6
.-.1‘8"_& © 0 6 6 o0 6 6 P,K abundent field

Basal t before transplanting by mixing with soil

Top L

"

15 ~ 20 days after transplanting (Activity t1ller1ng

growth stage)

Top 2

40 ~ A5 days after transplanting (Panicle initiation

growth stage)

5} Weedicide

6) Plant protection

7) Water management

Saturn ¢ 5 Kg./rai at 7 days after transplanting

Applying Furadan at least 2 times
1 st
2 nd : 40 days after {transplanting

10 days after tranaplanting

aw

Soil should aslways submerge under water
5 ~ 10 cm. eapecially in period of 40 days
after transplanting to 20 days after flowering
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6

axmcommendat1on of intenvive trangplanting ocultivation teschnique of rics at

Chao Phya and Mae Klong Pilot Projects. areas

I.AQDQP

‘This cultivation method wad hased on thé experiment carried on

at Chao Phya, Mae Klong Pilot Projecte and Suphan Buri Training Center.

Intensive method

1) variety

2) Seed selection

3} Hupsery
Sead rate

Fertiliger

Turation

4) Main field

ReDa 21 and R.De 23 (ragped stunt resistant varieties)
ReDe 7 {non~resistant variety to ragged stunt)

The best method is salt solution selection (Specific
gravity = 1.10) or at least doing by water selection.

50 gm./m%

gm./h?

Basal Nw3.5 t P=3.5 ¢ K=3,5

If rics grouth isn't good, supply top dressing
NeD.5 gme /m. at 5 days before transplanting.
20 days

25 and 32 hills/m?

Dengity
25 hills » spacing 20x20 cm. 3 seedlinga/hill
32 hills spacing 25X12.5 cm. 2 seedlings/hill
Fortilizer (Kge/rai) o
Target Total Basal Top 1 Top 2
vield N 7 X N P X i boi
65 t/ha  18=12-6 6 12 6 6
ReDe varieties 4 t/na 19~ 6-0 & 6 0 . 6
Local varicties 3 t/ha 8- 6-0 4 6 O - 4

Basal
Top 1

Top 2

5) Weedicide

t Transplanting time (incorporate to soil if possibdle)

t Active tillering stage (R.D. verieties are 15~20
days after transplanting.)

1 Panicle initiation stage {R.D. varieties are 40m45
days after transplenting)

Satum G 5 Kge./rai at 7 days after transplanting
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6) Plant proteotion Apply Furaden at least 2 times: (5 Kgs/rai at once)
1 st : 10 days after transplanting '
, 2'nd t 40 days after transplanting

1) - Water management  Soil should always submerge oondition about 5~10 cp,
_deep especially din period of 40 days after trans.

planting to 20 days after transplanting

8) Ectimation 6f farmers® income per rai at Chao Fhya and Mae Klong Pilet
.+ Projeots areas '

Transplanting method’

_ /rai
Target

Ttem teza &%t 505 %
Chemical 300 300
~ Pertilizer | - 218 524
Fuel (O 74
Machine rental 129 129
Maintenance 8 ' 8
Hages 550 ‘700
Field rental 200 | : 200
_ dgrioulture expenditurs 1,539 . 1,935
Production (Kg./rai) 3.38/Kg. 640 : 880
 Gross.income - 2,112 : 2,904
¢+ . Net income o . 573 S 969
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pe 1 Or:ﬁ-e,nic menurey nitrogen rate and density trial of transplantiag
1982 Yot
" Mr. Vichien =~ Saziprave
Mr. Poirat Duan"plboon
e, ' fI_"é__“b'sujirb Spﬁ&_hnré ‘
This exncriment vags corried out to clarify effect of organic

manure s m,‘bro:ren rate and denmty on transplanting rice yield

Hethod and material o |
' Sesbania had been cultivated as pre-cron in Dry sesson

1. Variety R«D. 23 .
2, Design Randomized Comolete Rlock, 3 veplications
Hain 1 ' Orb;an:‘ic menure 3 levels (Sesbenie, compost and non )
Main 2 _ Witrogen rote 2 levels (6 and 12 Ky./vai)
Hain 3 ' Denaity 2 levels (16 and 32 hills/m?)
3e Field and area Field No. 5--2 o o :
Plot | Dlock 1 and 2 4x5 = 20 m?  Blook 240 m2 } fFotal
Block 3 36 = 18 u®  Block 216 m2 | 696 m?
4+ Mursery - .
Sowingg - 09 th ~ July 1932
Seed rate (dry) So:mn.'/m.z S .
Fortilizer Ragal Ammophos 30'mn'./m? (HsP:K = 4.8:6,0:0)
Seed Ded mxea 4O mE
S Plovering 16~™0 th October 1932
Tarvest 15 th Hovember 1932
6. Treatment
Hein 1 o Koin 2 HMain 3
Orgenic monure  Hitrosenous Kg./roi Density
G = 5,000 gm, /m? 6 16 hills ® 3 seedlings/m?
{Presh so 1'\111'\)
C = 1,000 er .,/m‘? 12 32 hills w 2 'Secdlin{;;s/m?
{Conpost)
= Ifon
-
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7.

8.

Fertilizer

Total
Mark M“Basal. - Top 1
N:P: K N P : K
3:9:6 1 :0 0 6 19 :6
12 6 :9 :6 . 6 :0:0 12 : 9 : 6
Time 1 DBT P.I.S

Invastigation

. ¥ield and yield components

Result of yield and yield components

Yield and yield components were shown in Table 1 and 2.

Yieid among organic manure and non plots were not 81gn1fLCant, only 1,000
grains weight of organic manure plots were hlgher than non plot at 1%

significance.

viald between different nitrogen rates were 1% significant, 12 kg{n)/rai
plots had higher yield than 6 kg(n}/rai.plots, In yield components,
there were significance in ripening characters (R% and 1,000 grains weight!
the high nitrogen rate plots had highef ripening chracters than the low

nitrogen rate plots.

vield between different densities were 5% significant, the more density

‘plots had higher yield than the less dansity plots because more density

wauld increase the number of panicle and the number of aplkelets per

unlt area.
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pahis 1.

‘Yield _
T Nitrogen Density \ Yield . ., |
Neate® g, /ead hills/m? \ Kge/ha 2 3. Hean
) 16 430 3,266 3,793 3,810
Grson e 32 e e _ _ 44223 _"_‘_3_9_531_9‘__ mﬁ,é:‘sd ) 4,364
masre 16 3958 475 4,345 4,33
| 32 A30T 4,249 4,259 4,271
» 16 3,408 3,689 3,069 3,388
‘ i 523 1obe  aom i
oport 7 mm o e B 006 398 411
s 3,849 4,356 4,787 4,331
32 50125 4,689 6,122 5,312
-6 16 3,779 3,152 3,963 3,631
o U . 4,327 3,809 3,521 - 3,888
L 16 45184 4,052 4,245 4,147
32 4,058 4,190 4,124 4124
Mean of yield Kg./ha

Organic manure

(roen manure 4,196

Compost 4,295
an 39947
F test

ns

Nitrogen Kg./rai
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' 6 3,872
12 4,420 %%
1%

Density . hills/mg
16 3,941
32 4,351%
5%



Table 2.

 Yield components‘tmeans

| Nos of Now of . 1,000 -Nos of
ppreatment name ‘panicle spikelets. R% - graine spikelet R.D

~/80eme ~/panicle weight =/sg.m.
© Greenmamure 184 106 813 26,5 19,417 216
Monure  Compost - 178 110 8L.0 26,0 19,508 211
Non S -7 79.5 25,6 18,551 90,4
' Ftest L ns - ns ng 1% ns 1%
6 Kgo/rei 178 104 9.4  25.6 18,410 20,3
Nitrogen y, go,/frai - 186 108 81.8%% 26,58 19,907  21,7%
P test - ns . ns 1% 1% ns 1%
. 16 hills/m? 166 110% 80,5  25.9 18,274 20,9
Density . 2 &% '
32 hills/m$ 199 101 81.5 26,2  20,043% 21.2
F test 1% 19 - e ns 5% ns
R% = Ripening percentage " RD = Ripening degree



B¥p. 2 _Ekperiment of lodging avoidance on germinated direct sowing rice

1982 Wat
fﬁr.'ﬁichien . sasiprapa
Mr.:Péirat.4 .. Duangpiboon
Dr. Tetsujiro Sugahara

Thi.s experlmant is carried cut to avoid lodalnq on dlrect

sowing by applylng dlffarent nltrogen rate and taklng of f saedllngs to make

linag by intarculture after garmxnatzng. stc.

Method and-materlal
1. Variaty

2. Design
3, Field and area
. pield
'Area'
4, Sowing
'baﬁe

seed rate (dry)

RD 23

Randomized Complete Block, 3 replications

No. 5-2

Plot 30 n’, Block 240 m’ and Total 720 m’

17th August 1982

16 kg/rai (10'gm/m2)

5, Heading ' 25A30 th October 1982
Harvest 26™M.29 th November 1582
6. Tréatmant

- Main.1, ..Main 2 l
o Mark (Fertilizer){ (Treat- Basal Top Treatment
N P K ment) N P K N
1 IZ.C { 12 9 ¢ Contrel | 6 9 0 6 Non
2 121 12 9 0 Line |6 9 0 6 | 15 DAS making line
3 12p 12 9 ¢ Drainage 6 9 0 ‘Middle stage, one
— | : week drainage
4 12 2,4-D i2 9 0 2,4=D ] & 9 O 6 Middle stage, supply
| ' 2,4-D
5 18 ¢ 18 9 0 Control { 9 9 0O 9 Non
6 18 L 18 9 0 Line 9 ¢ 0 9 15 DAS making line
L 18 b 18 9 ¢ Draipage} 3 9 0 9 Middle stage, one
' waak draingae
8 12 2,4-p 18,9 0 | 2,4-D1 9 9 0 | 9 Middle stage, supply
—— 2,4-D
15 DAS lp.1.s
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7, Weeding
plot 1y 3 59 T
Plot 4, 8 B
Plot 2, 6

ot 65 Kee/ved
" gaturn ¢ end 244-D
Ctnteroultire

8. Inve's-bigéﬂm
yield and yield components
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Result

The result of this experlment wan not claared in thlS Wet

geason due to the ralnfall was less than normal year (700 mm. out of 1 200mm )

_ The effect of yield. was lost by lodging of the rice plant in
ad1treatment becomlng negllglble.' But the effect of hlgh appllcatlon rate
afintrggen fertlllzer Stlll showed some lodging at graln ripening stage, 20

days after flowerlng

Yield

1) Among tréatments, yield were nearly the same axcept the line plots of

18 N plots. (Tabla 1)

2)  Yield compérisoﬁ 6f‘nitrogen fertilizer between 12 kg and 18 kg wasn't

significant. (Table 2)

3) Yield comparison. of methods treatments was at 5% signifiéant. The lined
plots were higher than control and drain plots and between lined and 2,4-D
plots, there was not significance by DMRT. (Table 2)

The line plots showed good effect of increased rice yield.

¥ield components

1) About yield components between nitrogen plots, there were significance
only 1,000 gralns welght and ripening degree but they dldn t effect much
on yield.

2)  The yield componehts among methods, treatments were significant. 1In
lined plots, the hill number was less bhecause some seedlings were taken
off when making lines but the number of splkelets per panicle and per
Square metre were more than the other plots. This components showed very
closed correlation to increase yield than the other components. Even the
lined plots had less 1 +000 grains weight and low ripening degrea but
they effected yield a little.
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1983 DRY

Effect of seed rate and nitrogen fertilizer on yleld of
germinated dlrect broadcasting rice.

pffect of seedllng take off for space-llne on yield and its
yield components for germinated direct broadcastlng rice.

‘leferent quantltles of Calper coating on rice seed for

germinated direct broadcasting rice under submerged condition
field.

Different_quantities of Calper coating on rice seed for
germinated direct broadcasting rice under general condition
field. '

Effect of weed control- and seedling take-off on the

calper dust seed coating and non coated seed for germinated
direct broadcastlng rice,






able 1 = Tield hﬁ./ha

gr:;;%“ Treatmen;\\?100k I 2 | 3 Mean DMRT-
gontrol . - 54576 55307 54073 99319 b
Line 55998 5,230 5,099 5,442 b
12 ~ Drain 55534 5,146 44229 45970 b
2 44D ' 59435 6,137 5,280 5,617 b
& - s ~ ) ——— .
T Control o 5,264 65091 L 4,504 = 5,286 b
% - Line - 6,615 6,101 ;5x404 6,373 a
: 18 Drain 5,811 54462 4,787 5,353 B
5 2,4~D 55024 5,589 L 5,381 L 5,331 3
ﬁjﬁlmdglng 20 days after heading Ind1V1dua1 comparison each treatment by DMRT
%mmﬁ QHsMean of yleld and P test
o : ' .
ZE% Fitrogen Kg./ral_ . Yield ’ _Treatmen't . Yield DI'IRT(S%)
b ' : S '
Lo 55337 Control 55302 b
R 54586 Line 55908 a
§ — i Drain 5,161 b
% S : e 2,4~D 5,474 ab
z
P test 5%

SRS

g?ﬁeB - Yleld components

: Components :
&mahmnt Hills Panicle Spikelet spikelet
~/m% /¢  -/panicle R% 1000GH. -/m% R-D

%ﬁrqmn 12 118 285 93.8 84,1 25.0 26,187 21.0
e /red 18 131 275 9443 85.3 25.8%F 05 795  22,1%%

?t%t ns ns ons nsg 1% - ns 1%

2 ; |

gwmm Control 141 a 278 93,4 qb' 83.9 25,5 a 25,9qé b. 2l.4 a
: Line 92 b 262 = 111l.2a 83.8 24.8bv 28,978 & 20.8 %
% Drain 125 a 297 80.4 b B85.8 25.6a 23,6151 22.0 a

2,4~D 139 a 282 91.3 b 85.1 25.8 a 25,467 b 21.9 a

R
<

o

-3

o

o et S ns 1% ns 1% 5% 5%
Hote Common letter is no significant by DMRT

R% = Ripening percentage
R-D = Ripening degresa
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Exp. 1

Effect of seed rate and nltrogen fertlllzer on yield of germlnated
direct broadcastlng rice,

{1983 Dry)
Mr. Vichien. Saslprapa
Mr. Opart Chantasuk

Dr. Tetsujlro- Sugahara :
This experiment was carried out to clarify the effect on - yleld from
different seed rate {8 and 16 kg/rai), basal nitrogen fertilizer (6 and
8 kg/rail, top dressing nitrogen at panicle iniation stage ‘and -booting

stage (0 and 4 kg/ral)

~ Material and method .

1. Variety RD 23° ,

2. Design L 16 factorlai design ' B

3. Plot size 4x8 = 32 m total 32x16 = 512 m

4 (1) Sowing Apr 7, 1983 ' " S
(2) P.I.5. May 30, 1983 {4) Heading Jun-21, 1983
(3) Booting Jun 17, 1983 (5) Harvest Jul 26, 1983

5. fTreatment (kg/rai}

Repeat Plot Seed Basal P.

I.5. Booting
No. rate N N N
A B c D
1 8 6 0 0
2 8 6 4 4
3 8 8 0 4
.4 8 8 4 0
1 5 16 6 0 4
6 16 6 4 0
7 16 8 0 0
8 16 8 4 4
9 8 6 0 4
10 8 6 4 0
11 8 8 0 0
. _ 12 8 8 4 4
2 .13 16 6 0 0
14 ' 16 6 4 4
15 16 8 0 4
8 4 0

16 16

(1) Basal 19 days after sowing M and P 6 kg/rai.
(2) P.I.5. Panicle initiation was 53 days after sowing.
{3) Booting stage was 71 days after sowing.
6. Management G - : SR :
Saturn G 5 kg/rai .8 days after sowing

"Puradan 5 kg/rai 1l days after sowing

Furadan 5'kg/rai - P.I.S.

116



{1) Number of t:.llers
Number of tlllexs was 1nvestlgated at one week interval and panlcles

fat haxvestmq t:..me was glven in table 1 and fl.gure 1

‘E’
&

it was found that max;.mum number of tiller stage wag 5 weeks after

sowwg for most all plots and ‘the effective tillering percentage was 42.6% for

ST

8 kg/rai seed rate and 39. 0% for 16 kg/rai seed rate. _
But on harvestlng time the number of panicles were nearly the same
in spite of a great d;\.fferenca in number of tillers at max1m\1m tlller:mg stage.

on f1gure f! ,» shown that the number of tillers of all plots reached

i
‘§
;,4
i
8
;
‘-e‘

%to final effectlve panlcle number line about 3 weeks and the number of active

tillers were promoted within 3-4 weeks after basal dreSSJ,ng.

G

{2) Plant height

Plant '}ieight as ona week interval and on harvested culm, panicle

Pl

1ength were given in table 2 -ahd figure 2.
Actived elongation of plant height was between 3 and 4 weeks after

basal dressing and after that the extension of plant height was slow, agaln

A T

rapldly elongate was developed after panlcle initiation stage to headlng stage.
Plant helght in this year experiment at harvest was less than _

last year total plant height was less than 100 cm.

%72, vield

Table 3,4 and 5 shown yi.e_ld analysis table and treatment mean as
sample from 8 square metres.

By these result:, yleld on seed rate and nitrogen basal quantity were
% significant, that is yield of seed rate 8 kg/rai plot gave higher yield
than 16 kg/rai plots and 8 kg basal higher yield than 6 kg basal. Yield of

i EM:-JW,.‘S‘-m&w&'_ﬁmﬂ:a%m‘-’v’«m%ﬂﬂ:.?’iﬁ%ﬁ!@&?ﬁ’i%?&?fﬂﬁ%&lﬁ"’”

% given 4 kg/rai nitrogen on panicle initiation stage and booting stage were more
2 th
7

an no given nitrogen plots at each of two stages by 1% significant.
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3. Yield component

Yield component. on each treatment are given in table 6.

(1) Grand mean in table 6 on number of paﬁiclé per square metrs
was 451, number of spikelets per panicle was 65.5, ripening percéntage was
T 6%, thousand grain weight was 27.6 gm, YLeld from above multlple factor
waz 580.8 gm, ratxo of yield : straw was 1:0.8 and number of spikelets per
asquare metre was 29,489 graihs. These yield componants were investigated

from 50x50 cm samplé area.

(2) Those yield components had been calculated and analysed by
F~test, Among treatments, 51gn1flcant factors were only number of spikelsts

per panicle and thousand grains weight,

4, Numher of splkelats per panicle

Table 7,8 and 9 shown analyals on number of splkelets per panicle,
(1) By table 8 of F-~test value and table 9 shown the 51gn1fnmnt
difference between seed réte {A) at 5% level that is seed rate of 8 kg/rai .
plot was higher in number of spikelets per panicle than 16 kg/rai seed rate
plot. For nitrogen application shown high significant difference at 1% level
of top dressing at P.I.S plot than the other top dressing plots and the inter
action of nitrogen topdressing time at P.1.S. and booting stage (CD) wasauog

significant at 5% level.

(2) Analysis of interaction for P.I1.5. and booting stage
nitrogen application.
Table 10, 11 and figure 3 shown interaction. {table 10 was calculated of

interaction from table 7)

.C,*D1 number spikelets 62,0
C2D1 - number spikelets 64.8
1D2 number spikelets 59.6
C202 Number spikelets 75.8
L.S.D. = 7.077
Remark
c, P.I.S. not give nitrogen D, Booting stage not give nitrogel
¢, P.I.S. give 4 kg notrogen D, Booting stage give 4 kg nitrogen
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Among C1D1, C1 5 were net significant but

significant was for C1D2.

Figure- 3 shown the relatlon of nitrogen times and rate of appllcatlonq
at P.I.8., and bootlng stage, C Dz give nltrogen at P,I.S. and booting
stage al the rate of 4 kgN/ral was the highest in number of spikelets
per panicle than thé others.

5, Thousand gréin weight

iR

Table 12 and 13 shown analysis of thousand grain weight among
treatment, basal nitrogen (B) was significant at 5% that is basal of
8 kqi/rai plots were higher than basal of 6 kgN/rai plots but difference

of nitrogen basal quantity effected on 1,000 grain is not clear in the

reason.
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Table 1

Number tiller per square meter

No. Treatment 19/4

21/4  4/5 '12/5' 18/5 25/5% 1/6

————

8/6 Panicle Max tillep

120 .

1 8-600 247 293 793 913 960 880 B13 640 473 49
2 8-644 313 340 920 - 1033 1060 1027 773 720 540 50
3 8-804 360 520 1127 1367 1133 1053 773 700 480 35
4  8-840 267 540 1100 1353 1153 847 740 6713 ' 500 3
5 16-604 . 473 593 1067 1307 1080 1027 853 767 553 42
6 16-640 567 593 1160 1360 1100 933 767 760 553 40
7 16-800. 420 433 933 1067 933 840 560 560 433 40
8 16-B44 567 673 1280 1460 1247 1087 753 713 547 3
.9 8-604 267 393 873 1054 907 753 700 593 467 44
10 8-640 220 460 787 940 840 640 613 600 467 49
11 8-800 453 853 1407 1600 1353 893 767 707 513 35
12 8-844 140 313 813 947 860 727 513 533 42 45
13 16-600 473 540 1113 1260 993 793 680 607 - 473 3
14 16-644 453 653 1453 1427 1067 953 161 661 521 36
15 16-804 500 547 1100 1273 1027 867 807 613 493 38
16  16-840 560 620 1400 1447 1113 773 667 661 567 39
Mean 392 522 1082 1238 1051 881 725 651 504 41
Seed rate 19/4 27/4 4/5 12/5 18/5 25/5 1/6 8/6 Panicle

8- 283 464 977 1150 1033 852 719 645 490

16~ 501 582 1188 1325 1070 909 731 669 518



Figure 1. Number tiller per square meter

14
13
2l
11

10 +

B e e e e e e )

Effective line

+ .

b

No, of tfller 2 3 4 5 6 7 8 9 Panicle

Remark Seed rate
@ 16 kg/rai
* average
+ B kafrai
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'-Length

122

Table 2 - Plant height
No. Treatment 27/4 4/5 12/5 18/5 25/5 1/6 8/6 Culm Panicle Height
1 8-600 26.1 41.5 44.4 45.6 54.2 60.7 .64.4 62.9 22.9 8538
2 B-644 25.6 -40.6 42,3 44.6 50.2 58.1 °65.2 65.1 23.4 885
3 8-804 77,0 43.9 44.7 48.5 557 60.3 68.7 69.8 23.1 929
4 8-840 27,3 447 45.0 48.8 54.3 62.2 68.8 71.8 231 . 94.9
5 16-604 21.0 41.1 427 44.1 48,7 56.6 60.3 66.6 21.5 °88.1
6 16-640 = 24.9 41,6 41,1 45.9 52.2 56.1 63.8. 65-_.2',222.0 87.2
7 16-800 25.4 40.0 40.8 44.4 50.5 -55.3 58.3 59.4.2).1 80.5
8 . 16-644 718 43.1 47.453.,5 61.1 68.1 15.1 74.8°23.3 9.1
9 8-604  26.9 42.1 43.4 46,1 52.4 59.1 65.1 66.8 21.4 88.2
10 8-640 71.5 407 -42.2 448 50.4 54.2 64,9 70.423.4 938
11 8-800 20 43.8 45.8 52.2 60.1 63.8 70.0 68.7 20.8 89.5
12 g-844 Z17 448 458 46.3 52.5 607 69.3 74.3 24.2 93,5
13 16-600 25.8 42.4 43,7 50,5 54.6 62.1 667 65.3°20.7 86.0
14 16-644 30,0 42.7 47.2 537 62.3 68.9 75.4 75.2 23.17 98.9
15 16-804 257 39.3 40.4 44.0 48.0 55.1 62.0 63.7 21.7 B5.4
16 16-840 25,1 437 467 53.1 58,9 65.4 72.2 67.1 22.0 89.1
Mean 26.7 42,2 43.9 47.8 54.1 60.4 66.8 671.9 22.3 90 .4
Seed rate 2174 4/5 12/5 18/5 25/5 1/6 8/6 Height
8- 2.0 42,8 44.2 47.1 53.7 59.9 67.1 91.5
16~ 26.5 417 43.8 487 54.5 61.0 66,7 89.2
Table 3 Yield (Sample =8 mz)
No. Treatment kg/ha kg/rai
1 8-600 5140 822
2 8-644 6409 102%
3 8-304 6098 g16
4 8--840 6790 i086
5 16-604 5170 923
6 16-640 5692 211
7 16-800 5128 820
8 16-844 6823 1092
9  8-604 5817 931
10 8-640 6198 992
11 8-800 . 5874 240
12 8-844 7021 1123
13 16-600 5261 842
14 16-644 6213 994
15 16-804 6144 983
16 16-840 5804 929
Mean 6011 962



Table 4 Yield per hectare

No. Data Yate-4  Effect Pact
v 5140 96182.0  6011.4 578186070 cr
2 6409 - -5718.0 ~357.4 2043470 c
3 6058 ~3182.0 -198.9 632820 B
4 6790 670.0 41.9 28056 BC
5 5770 12512.0 157.0 394384 A
6 5692 - =1260.0 -78.8 99225 AC
7 5128 -1256.0 -78.5 98596 AB
8 6823 -292.0 <18.3 5329 e
9 - 5817 ~482.0 .30.1 14520 R

10 6198 -1438.0 -89.9° 129240 e

il 5874 474 .0 -29.6 14042 @

12 7021 1722.0 107.6 185330 AD

13 5261 ~464.0 +29.0 13456 e

14 6213 572.0 35.8 20449 BD

15 6144 ~444.0 ~27.8 12321 cp

16 5804 -4408.0 -275.5 1214404 D

Table 5 Analysis table of yield

Varia bF S5 MS F

Total 15 4905643.75 .

BL 1 14520.25 14520.25 0,36 ns

A 1 394384.00 394384.00 9,73 =

B 1 632820,25 632820.25 15.62 =*

c 1 2043470.25 2043470.25 50.44 %

D 1 1214404 .00 1214404.00 29.97 %

2B 1 98596 .00 98596.00 2.43 ns

AC 1 99225.00 99225.00 2.45 ns

AD 1 185330.25 185330.25 4.57 ns

BC 1 28056.25 28056.25 0.69 ns

BD 1 20449.00 20449.00 0.50 ns

ch 1 12321.00 12312.00 0.30 ns

Error 4 162067 .50 40516 .88

F{1,4;.05) =7.71 F(1,4;.01) = 21,2

Treatment Rate Mean Rate Mean

Seed rate 8 6168 .4 16 5854 .4

Basal N 6 5812.5 8 6210.3

P.I.S. N Q 5654.0 4 6368.8

Booting N 0 57135.9 4 6286.9
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Table 6 Yield components

’<.
~3

No. Treatment PA  SP/PA  RX 1000g vield

68.4 66.5 26.3 486.8

1 8600 4150 € B . 0.6

2 8-644 - 476.0 79,9 66.9 26.3  669.6. 0.8

3 8-804 444.0 66.1 71.0 28.0 583.7 0.7

4 8-840 480.0 707 71.9 27.8 618.9 . 0.8

5 16-604  461.0. 56.1 77.9 217 558.0 0.7

6 16-640 -541.0 - 59.2 67.4 26.9 - 581.0 . 0.7

7 16~800  385.0. .61.5 68,4 27.3 441.8 -0.7

8 16-644  456.0 69.6 T0.5 28.0 626.5 - 0.7
9 8-604  434.0 61,5 77.9 271 515.3 . 0.8

10 8-640 410.0 68.7 70.2 21.2 531.6 0.8
11 8-800  469.,0 60.3 76,7 27.6 598.5 0.8
12 8-844  406.0 80.5 71.3 28.4- 661.2 0.8
13 16600 4410 -57.6 77.8 27.8 549.3 0.8
14 16-644  452.0 73.0 71.5 27.9 657.8 0.8
15 16-804 4930 54.8 72.8 28.4 559.0 -0.7
16 16-840  456.0 60.5 67.2 21.9 516.9 0.8
Mean 451.1 65.5 71.6 27.5 580.1 0.7

PA = Panicle per square meter

Sp/pA = Number spikelets per panicle ‘
R% = . Number good grains divide all number grains
1000g .= 1000 grains weight

Yield/m"= Yield per square meter

Y:ST = Ratio of yield : straw
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Table 7 Number of spike_lets_ per panicle

No. Data Yate~4 . Effect " Fact
1 68.40 - - -1048.4 65.5 68696 .4 cr
v 79.90 - ~15.8 -4 359.1 c
3 66,10 . 0.4 0.0 0.0 B
4 70.70 ' 1.4 0.1 0.1 . ' BC
5 - 56.10 -63.8 4.0 254.4 A
6 59.20 -11.2 -0.7 7.8 - AC
i 61.50 1.4 0.1 0.1 B
8 69.60 _ 0.8 0.7 7.3 e
9 61.50 14.6 0.9 13.3 R
10 &68.70 21.2 1.3 28.1 e
11 60.30 . =9.0 -0.6 5.1 e
12 80.50 -5.,2. ~0.3 2.7 AD
13 57.60 13.6 0.9 11.6 e
14 73.00 ' 1.4 0.1 0.1 BD
15 54.80 : 53.2 3.3 176 .9 CD
2.2 .74 .8 D

26 60.50 -34.6

Table 8  Analysis table of number of spikelets per panicle

varia DF S5 MsS F
Total 15 340,45 _

BL o1 - 13.32 : 13.32 1.02 ns
A 1 254,40 254 .40 19.57 =
B 1 0.01 0.01 0.00 ns
C 1 359.10 359.10 27 .62 k%
D 1 1482 74.82 576 ns
B 1 0.12 0.12 0.01 ns
AC 1 7..84 7 .84 0.60 ns
Al 1 1.69 1.69 0.13 ns_
BC 1 0.12 0.12 0.01 ns
BD 1 0.12 0.12 - 0.01 ns
Ch 1 176.89 176.89 13.61 *
Error 4 52.00 13.00

F(1,4;.05) =7 71 F(1,4;.01) = 21.2

Table 9 Treatment mean of number spikelets per panicle

Treatment Rate Mean Rate Mean
-"__""—Fﬂ—vv-m————w

Seed rate -8 69.5 16 61.5
Basal N 6 65.6 8 65.5
P.I.S. N -0 60 .8 4 70.3
Booting N 0 63.4. 4 671 .7
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Table 10 Yate table

Mark Data Row (R) R/16 Combination
T 1048 .4 99]1.2 62.0 C1Dl
C ~15.8 1036.4 64.8 C2D1
D ~-34.6 954.0 59.6 ClD2
cD 53.2 1212.0 75.8 c2n2
Table 11  2-Way table
D1 D2 Mean
cl 62.0 59.6 60.8
C2 64 .8 5.8 . 70.3
Mean  63.4 617 (65.5)

L.5.D. t

o

{4;0.05} J 2(error MS)/4
2.7176 J13.00/2 =7.077

Fig 3 Interaction of spikelets per panicle
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Analysis table of spikelets per square meter

table 12

M_IM-' ' . : : .: ' ’

yaria DF RS - M8 : P

e 715 143091155478 s _
. 1 11909401.0 119094010 1.65 ns
. 1 . 21785556.3 217855563 3.02 ns
B 1 ;. 467172.3 . 467172.3 0.06 ns
c 1 115992900.0 115992900.0 16.07 «
o 1 19005240.3 - 19005240.3 2.63 ns
. 2  6024570.3 6024570.3 0.83 ns
" 1 176400.0 176400.0 0.02 ns
oy 1 11556.3 11556.3 0.00 ns
BC 1 3876961.0 3876961.0 0.54 ns
8D 2 489300.3 - 489300.3 . 0.07 ' ns
- 1 6165289.0 6165289.0 0.85 ns
EXTOX 4  28878661.3 7219665 .3 :
Fi1,4;.09) = 7.7 F{1,4;.01) = 21.2

Table 13 Treatment mean of spikelets per square rrieter

Treatment Rate . Mean Rate Meanh

Seed rate 8 ' 30620 16 58786
Basal N 6 29624 B 29282
P.I.S. N -6 - . 26760 4 32145
Booting N 0 28363 4 30543

Table 14 Analysis table of 1000 grain weight

Varia DF 85 . M3 F

Total 15 5.99

oL 1 1.32 1.32 16.66
A 1 0.42 ) 0.42 5.32 ns
B 1 1.96 . 1.96 24.569 x*
¢ 1 0.01 4,01 80.13 ns
n 1 0.81 0.81 10.20 =«
aB 1 ¢.56 0.56 7.09 ns
AC 1 0.02 0.062 0.28 ns
- AD 1 0.62 0.02 0.28 ns
B 1 0.25 0.25 3.15 ns
B 1 ©0.04 - 0.04 0.50 ns
€D 1 0.25 0.25 3.15 ns
Error 4 0.32 0.08

éE‘(l.‘?;.US) = 7.71 - F{1,4;.01) = 21.2

Table 15 Treatment mean of 1000 grain wgight

Treatment Rate . Mean Rate Mean

 Seed rate ] Z7 .4 16 Zi

Basal N .6 21.2 B 1.9

IS, N 0 21 .6 4 2.6
Booting N 0 27 .4 4 27.8
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