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Studies on cropping seasons in some leading cultivars
of wheat in the Cerrados

[. Cultivation in the rainy season

Mlchlo MAKITA (HOKKAIDO Prefectural, KITAMI Agrlcultural
Experiment Station)

Edson J.IORCZESKI (Centro de Pesquisa Agropecuaria dos Cerrados)
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__Table 1. Planting date .
“Treatment symbol/P10 . P11 P12 P13 P14
Planting date March20 March2? April 4 Apr11 13 April 25

P5 P16 P17 P18
May 3 May 14 May 24 June 4

Table 2. Grain yields of wheat,triticale and barley cu]t1vars p1anted
on different dates (t/ha)

E;;;;;Egéﬂflfgﬁfife PIG P11 P12 P13 P4 '_P15 P16 P17 PIB
(6) ANAHUAC 1,29 2.20 3.08 3.88 3.97 3.12 3.89 4.02 . 3. 90
(7) BR 10 1.81 1.97 2,70 3.30 4.29 3.93 3.70 4.29 -4.19
(8) PF 79547 2.40 2.38 3.04 3.29 4.21 4.14 4,93 5.23 4.66
(9) PFT 766 11.01 1.99 2.57 3.43 3.66 4.98 5.48 5.38 5.39

(Triticale)
{10) PFC 7802 1.89 2.13 3.83 4.57 4.80 4,78 5.65 5.11 5.18
(Barley) : '

Tab!e-3 Characteristics of wheat cultivar, BR 10. re1ated to gra1n y?e]d
with change of planting date.

——Planting date | pyp p1y P12 P13 P14 p1S P16 P17 P18

Characteristics - . e

Stem lenath 70 67 72 82 100(68cm). 106 107 107 106
far length 80 86 98 92 100(8.4cm)- 109 105 101 100
Number fo ears 73 102 97 89 100(380/sH 105 131 123136
Total dry matter 39 44 62 71 '100(8.8t/ha) 98 99 - 95 100
Harvest index = | - . l106 93 100 108 100(0.49) 91 9 104, 95
1000 kernel weight = 77 g5 -85 92 100{47.8¢q) 96 98 96 91
Hectolitre weight - 199 96 100 99 100(82. 49) 97 92 95 95

© External grain quality® - ]5.0 5.0 5.0 4,7 5.0 4.7 4.0 5.0 4.3

* Index 5: Good  3: Moderate 1: Bad.
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Summ ary

Experiments were camed out to evaluate the effect of nine plant~
ing dates stagbered over the pertod March 20 - June 4 with about 10
day intervals on the yield O,f_ 5 leading \\heat cultivars adapted to
irrigated ‘cultivation in the dry season (Table 1). In general, along
with the delay in the planting' date, the duration of . the growth per-
iod from germination to earing tnueased (th I) Therefore, grain
yield rose from 1.7t/ha to 4.7t/ha in average essoctated with the
increase of stem Jengih, numb'er.o'f ears and total dry matter etc.
(Table 2.3} h ' |

1mgated cultivation to the dry season is assomated with pertods
during which the temperature is the lowest(20°C) and day !ength the
shortest(ll 2 hours) in the year {Fig.2). Temperature associated
severely with grain yield and short day length contrlbuted to" elonga"'
tion of growmg pertod in some degree. '

The optimum planting. date was estimated to range from the latter
part of April to the latter part of May. ‘This planting date_ was 10
days later in upper limit th‘an' the recommended p_lanti‘ng date by CPAC
in Central Brazil '

Mexican type® cultivars adapted to 1rr1gated cultivation which were
high yielding die to their short and strong culm contributed to the

high yield obtained under irrigated cultivation in the dry season.
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Stu(}ies on cropping seasons in some leading cultivars

of wheat in the Cerrados.

1L Cultivation in the dry season

\ichio MAKITA (HOKKAIDO Prefectural, KITAMI
Agricultural Experiment Station)

Edson J. IORCZESKI (Centro de Pesquisa Agropécuéria
dos Cerrados) ' '
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Table 1.P1¢nting date

p2 . P3 P4 P 5

Treatment-éymbOT P13 _ _
Planting date . 1Jdan.4  Jan,16 Jan,25 Feb.3  Feb.,14
P6 P71 PB P9
Feb,24

March 1'Marth15'March26

Table 2. Gfain‘&ieids of wheat énd.trftica]e cultivars PiﬁﬂtEd
on different dates (t/ha). '

lankdog | p1 k2 P33 P4 "-Ps P PT - P8 P9

Cultivar . ' - AR S :
(1)IAC 5 1.26 1.33 1.01 0.57 1.31 .67 1.96 1.95 1.86
(2)BH 1146 1.91 2,00 1.70 1.57. 1.69 1,79 -2.01 2.07 1.82
(3)8R 8 1.220.34 0.83 0:47 0.83 1.80 '1.90 2.43 2.30
(2)8R 9 1.65 1,17 1.56 1.03 1.75 1,98 1.92 2.27 2.18
(5)PFT 766 .26 0.64 0.58 0.11 0 0.48 1.50 1.86 2.11
(Tritica]e)_ : _

Tabfe? Characteristics of wheat gu1t1var. IAC 5.

related. to grain yield with change of piant1g date.

Planting date

Characterlst1cs .Pi_ P2 Py P4 -:PS.. p6J ' rIP?  ;98 P3
Stem_length - 97 ~99 " 92 91 92 100(87cm) 42 9% 80
Ear length . _ 100 110 110 306 106 100(&.1cm) 3110 113 107
Total dry matter WEORE R 66 101 .100{5.9t/ha) .94 103 85
Harvest index FXooo®rOER U790 .83°100(0.34) 103108 126
1000kerne} weight 73 60 72 80 2101 100(31.5g) = 100 - 96 113
Hectolitre weight .85 78 85 .54- 98 100(77.5g) 101 104 106
External gratn qual1ty* 2.3 2.7.3.0 2.8 4.0 4.0 4.0 4.3 4.0
* Index 5: Good  3: Moderéte 1: Bad. ** HNot snvestigated.
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Su m m ary

prenments were carlied out to evsluate the offect of nine plantw
ing ‘dates staggered over “the- period Januany 4 - M'u ch 26 with about
10 day intervals on the yield of 5 leadmg wheat cultivars adapted |
to cultwatlon in the rainy season (T‘\b]e 1) '

In geneial aiong w1th the delay in- the plammg date the dma-
tion 'on the growth penod mcrcased and thelefore, gram ylelcl
rose from l.46t/ha to 2. 04t/h’l, due to the lowenng of tempelature
and shortening: of day length  in the peniod of growth (Table 2 and
Fig.1.2.3). Especially; the etfect of these. LOI’IdIt!OI‘lS from:the
headmg to the matulity stages of the cmp contrlbuted to the mc— '
rease of grain yleids associated w1th the complete flllmg of ‘grain,
as refl_ected thcusand~kernelmeght and hectoliter weight - (Table 3,
Fig.2.3). Gl e D e B

However. the ‘temperature and day 'léng.'th- during cultivation period
in the rainy season were too high and too !ong, respectwe!y to
obtain a high grain yield. . ) L

Grain yleld was also low during the cultivatidn of wheat in the
rainy season due to the low- vmldmg charactenstlcs in Brazihan

cultivars adapted to the rainy season.
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Fot. 1. Photosynthesis and
transpiration equipment
installed in a van.

Fbt. 2. Arangement of the
gas analizer.

Fot. 3. Setting of wheat
leave in the assimilation
chamber which connect with
the gas analizer by 25m of
vinyl tube.
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Appendix

Equipnents and nccessitics for

LYEM

PR - - e

photosynthesis studies in ficld

(02 infraved. gas analyser
Electrie stubiliser for ahove
0 gas -
Span gas
Two step ILLU]ntJOH valve
Couplc joint for above
Humidity sensoi

: 1

Photocell’

anper Const, thelmoceup]c
n

Cold 3ungL1un apparatus for above

Three pen ruocokder
Terminal socket for above
Voltage control device
Flow meLers -

Flow meters

Solenoid-, valve

Joint for above

Seal tape for above

Al pump
[} . :

Automatic leaf area meter
Water bath
Water bath
“Cooleyr wnit
LBaloon
Gas washing bottle
Caleium chlovide drying tover
CT-TYPE jolnt tube
Vinyl ‘tube”
11 .

Glass tube
Rubber tube-
Rubber tube
Rubber  plate
Rubb&r'stopper

Acrilic pipe

Nl u

Cou m

Acrilie plate’
»oo. "

Copper spiral tube

Chemical
Dichloro methan
Soda lime
Calcium chloride
$ilica gel

Electric necessities

Electric eable
4 R

Shielded clectrical cable

7 ~ 8 wire,

207 —

CHARACTERISTLCS QUANTITY

R
Fugi Cop. model ZAL. O ~ SOO[IP[‘II 01
2 Kva o1
N2 Gas, wicth 10/ eylinder 01
€02 400ppm, " 01
{for above eylinder 03
for fmm I.B. vinyl tubes 03
Vaisala Cop. model IRWP 23 UT 01
Hamat su Potonlcs Cop. Model $-1133 04
0. Linn 10 m
0.3mu covered with vinyl 100 m
Komatse Electrics Cop.model 2C-116 and ZA-20 0l .
Yokogawa Cop. Model 3056-133 0l

: : 09
Yokogava Cop. Model 2555 01
D-2£.mi~1 with nLLle vaklve, PT 1/4 0z
0-5£.mi~1 " 02
PT 1/4, three way valve 01
Gun I.B, vinyl tube 15

: 02
Sciko Sanpyo Cop. model PF 305  (33(.m1) 01
_.Hissel Cop. b NS5-51 (2L .n"1) 04
Hayashi Cop. model AAM~7 o1
_Taiye Cop., wedel CL-30 (ileat/Cooler) 01
Taiye Cop. model DX-80 (Heater) o1
Taivo Cop. model 75-L {Cooler) 01
capackty lud o1
catalog n.. 1464-500 01
catalog n. 1798-200 ul
' glass, 4dmm E.D, 20
duen L.D., 6usn O.D. 200 m
Smn I.D., llwm O.D, 5m
3om T.D,, Smm 0.D. 2 m
Giam 1.D., 12mm O.D, soiL tube 2 n
burn I.D,, 10mm 0.D. hard tube 100 m
Gmn x 300WR x 300mA soft plate 02
catalog n. 153-4 10
" 153-5 10
o 155-10 10
, u 155-11 10
duwin T.D., 8mm 0.D. 02 m
1C0mm I.D,, lbowm 0.D, 02 w
20mo L.D., 24om 0.D. 02 m
. 0l m?
2. Smu o m?
Qmm p LUPPLI, 5 ~ & spiral in 7cm ¢ 02
extra pure, 500mf 01

v 500 0>
chewical pure, for drying, smwall graim, 500p 210}

g , blue, fmm D., 500g 19
15A, 2 wire, Swn x 5Smn 0.D, R0
204, 2 wive, 12mm 0.0, 200 1y

Smm 0.D. 100 m
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Catcium smatl R ‘
chlorde middle 3.5
big h.o 25

* ) ’ .
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big column ( 2cm x 2bem )
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WOBIRLAT — 5 =S RER (PS) X8H (TP) #KAICH » T L foa

' 273 44

PS= (- [C0.1 out- {€02] in) » F o o v
27347 294
273 18

TP== € [Ha03 out- LH,0) in) o F o — v
27347 . 9224

SO €0 T outd (C0.) M EAFARMEBOMOE AT BT 500, @K, [
12 [H:07 outd (0] intdH,0 CKBE) REEFY, TIHRRADIBHOMAE, F
L~ OB H O RE R,
3. MES
TABLE 2 Relstionships between alr flow rate of assimilation

‘chamber ‘and photesynthesis, transpiration and water
use efficiency (W, U.E.}

. Plant Air flow rate Photosyathesis Treuspiration wuEe”
{chamber) (3/nin) (€03 mg/dme/hr) (o0 g/ dn? fhe) {ing/g)

brachi~ 4,0 49,3 5.51 8.9
ara 3.5 48,2 4,91 9.3
narrow 3.0 47.6 4,43 10.7
(]eaf ) 2.5 1.8 4.20 il
chasher 2.0 47.8 3.93 12.2
’ 1.5 55.9 3.58 i2.8
1.0 44,5 2.5% 17.7
4.0 16.7 4.01 4.2
Y 3.5 16,4 3.74 5.4
bean 3.0 16.5 3.45 4.8
.widc 2.5 16,4 z.0 5.6
leaf 2.0 15.5 2.67 5.8
chamber 1.5 15,6 2.43 5.9
‘ 1.0 13.5 1.92 7.0

*W.U.E: photosynthesis/transpiration
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. o On the Simultaneous :
Measuring System of Photosynthesis and

Transpiration In the fie]l d
|

~ The photosynthesis and transpiration measuring system was

designed for rapid measureients on single leaves of crops in

_varietal trials and other field studics.

(1) - In order Lo move the syatem In the fi¢ld, it is installed
in a van., The infrared gas analizer (IRGA)} and assimilation
chamber in thls system are connected by about 25 m of vinyl
tube to measure plants in successive field plots (Fig. 1 and 2,
and Fot. 1~3).

(2) In order to take measurments quickly, the system incorpo-
rated a COé IRGA, a moisture sensor of static electricity
type made of a thin film of high polymer, a thermocouple and
a photocell (Table 1),

. The assimilation chamber used wag of low volume, Measur-
ing dperation'of the system was simplifyed hy combination of
the electric signals from the sensors onto one recorder,

In these experiments measurment was completed within 2.5
“minute per sample.

(3> Teﬁperature inereases in the assimilation chamber wexre
prevented by a cooled water jacket., This enabled the leafl
temperature in the chamber to be maintained near the outside
air tempbrature, even under sirong solar radiation.

(4) Several methods of drying the air carried to the IRGA were
examined, One results clearly showed that HQO-absorbant _
chemicals such as calcium chloride and silicagel had to be
uged in small quantities and renewed regularly (rable 2).

() Trial messurements in brachiara and soybean showed that

" photogynthesis and trangpliration increased with Increasing

air flow rate (wind speed), The lncrease in transpiration
was much greater than that of'photos&nthesis. 1t was also
found that water use efficlency (photosynthesis/transpiration
) greatly decressed with inereasing air flow rate,
Photosynthesis of brachiara was about % times greater than
that of soybean, transpiration was about 1.4 times greater,
" and water use efficiency was about 2.2 times greater (Table %),
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Fable 1. Experimental plot, wheat cultivar and experimental date

non—irrigated

Experi- Wheal cultivar Se?dlng pericd in dry ﬁeasur~
ment date ing date
. plot
1 BRY (Brasilian, Al tolerant) 1984.6.7 7.12-8.14 8.14
BR1O (Mexican, Al non-
tolerant}
IT - BRY (Brasiliam, Al tolerant) 1985.5.15 £.23-7.26 7.26
CHIKUSHI (Japanese, unknown)
IIT TIFTON  {Brasilian, unknown) 1984 .6.,7 7.12-8.14% 9.13

(% In the éxperiment ITI, there were several rainy days before the

measuring date.)
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1. DIURNAL VARIATION OF PHOTOSYNTHESIS(PS), TRANSPiRATION(TP)
AND LEAT TEMPERATURE(L.T.) IN WHEAT, AND SOLAR RADIATION(S.R.)
IN DRY AND WET CONDITION OF THE CERADOS, (Fxp. I)

(BR9 : Brasilian eultivar, BR1O : Mexican cultivar)
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Time (hv)

DIRNAL VARIATION OF PHOTOSYNTHESIS(PS), TRANSPIRATION (tp),

LEAF WATER POTENTIAL(L.W.P.) AND LEAY TEMPERATURE (L. T.)
IN WHEAT, AND SOLAR RADIATION(S.R.) IN DRY AND WET CONDITION

OF THE CERRADOS, (Exp. I1I).

'(BRQ : Brasilian cultivar, CHIKUSHI : Japanese cultivar)
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1
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DIURNAL VARIATTON OF‘PHOTOSYNTHESIS(PS),_TRANSPIRATION(TP),
LEAF WATER TEMPERATURE(L.W.T.) AND LEAF TEMPERATURE(L.T.)
IN WHEAT, AND SOLAR RADIATION(S.R.) AFTER RAINING (IN DRY
AND ‘WET CONDITION) OF THE CERRADOS, (Exp. ILI).

- (TIFFON : Brasilian cultivar)
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piurnal Varilation of
Photosynthesis, Transpirvation, Water Potential and

€0, Diffusion Resistance of Wheat in the Cerrados

Tn order to measure the real growth of wheat cultivars and to gain

an indicator for irrigatlon requirement in the Cerrados, the diurnal

variation of photosynthesis and water status of wheat were measured at

flowering time.

&)

(2)

(3)

(4)

There are three types of diurnal variation in the photosynthesis and
transpiration of wheat. _

In "type of maximum vélue in the morning”, the phoﬁosynthésis and
transpiration reach a maximum value around.3;30*9:30;'(Fig. 1,2).

Tn "type of maximum value at.nooh”, they reach a maximum at noon,
(Fig. 2). And in "type of constant value at noon”, they maintain the
almost constant value during several hours avound noon, (Fig. 3.

The factors affecting these typés are mainly soil water condition

and next air temperature, solar radiation and wind speed.

The photosynthesis and transpiration of Brasilian cultivars are

greater than Mexican or Japanese ones in water deficit condition.

However, ‘there is not difference among them in the case of the well-

inrigated condition,

Leaf water potential showed the stable diurnal variation and reflected
clearly the difference of soil water condition from sun rise to sun

set dn spite of ‘weather fluctuation.

Photosynthesis and leaf water potential measurements seem to be

potentially valuable as good indicators of irrigation requirement.
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TABLE 1. Wheat cultivars used in the experiment. {exp,1)

Al

Cultivar Breeding station
tolerance )

BR 8 Q E. Passo Fundo
BUTUL unkrm\h R.G. _‘Su\
BH 1146 O M. Gerais
BR 9 Q E. CPAC
WAL Th middle S.P. Campinas
1AC 21 Q 5.P. Campinas
NOBRE O R.G. Sul
\AC S Q S.P. Campinas
tAC 18 ' O S.P. Campinas
CARDEIAS X Parana
HIHYAHOD 82 8] R.G. Sul
SANTIAGD unkauown R.G. 5ul
PAT 7219 O R.6. Sui
PELADINHD (9] R.G. Sul
BUCKBUTK X MEXICO E. CPAC BR-IZ NARFANA
ALONDRA L5406 X HEXICD
HARBY % MEXICO Parana
3R 10 X MEXICO £, CPAL
ANAHUAC X MEXICO
ASAKAZE uaknown JAPAH
CHIKISHI vnknown JAPAN

O Aleminium tolerant

X Nop-aluminium tolerant
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TABLE 2. Photosynthesis and transpiration of wheat cultivars in

the irrigated and nopn-irrigated field. (exp,l)

NOK - IRRIGATED : IRRIGATED

Cultivar Photosynthesis Transpiration Photosynthesis Transpination
(mg COp/dme/he} (g Hp0/dm2/hr)  (mg COp/dme/hr) (g Hp0/dml/hr)
BR 8 22,7+ 6.9 3.80 £ 0.67 39.2 t 7.5 5.5h + 0,6)
BUTUI 214 £ 4.8 3.80 + 9.89 32.9 + 4.4 5,58 + 0.58
BH 1146 20,0 £ 4.4 4,38 ¥ 0.77 32,3 % 5.5 5.27 % 0,53
BR 9 19.9 ¥ 5.6 L,50 £ 0,37 30,5 + 2.5 4,73t 0.3h
1AC 24 19.6 £ 7.6 b2 913 49.8 + 5.8 5.46 + 0.79
1AC 21 ' 19.5 + 4.9 3.76 1 0.83 33.4 ¢t 4.2 5.09 * 0.37
NOBRE 15.3 2.5 3.8 1 9,80 4.3 1 5.2 6.39 + 0,83
IAC 5 19.1 ¢ 7.0 [,25 ¥ 0.53 31.8 ¥ 3.9 L.gz *o.21
iACc 18 18.8 t 6.5 5.01 ¥ 0.60 39.3 * 3.5 5.91 F 0.47
CANDE IAS 18.5 + 5.0 3.98 t 0.63 45,2 + 2.9 6.h4 £ 0.34
Mikuaho 82 17.9 % 7.2 4,15 ¢ 0.83 3.7 & 3.4 §.20 * 0,52
BUCKBUCK 17.0 ¥ 9.8 3.35 * 0.99 38.4 £ 5.0 5.87 * 0.23
SANTIAGD 16.4 % 4.7 31.67 ¥ 0,65 45.8 + 7.3 7.04 + 0,91
ALONDRA h54b 6 T g 3.98 £ g g5 30.5 * §.2 4.07 * 0.88
HAMBU. 12.7 + 5.8 3.20 + 0.74 36.0 ¥ 4.8 5.72 ¥ 0.39
BR 10 12,1 ¥ 6.1 3.53 F 1.852 36.8 £ 5.0 5.27 * 0,50
PAT 7219 11.6 * 6.5 3.28 +-0.80 35.6 + 6.3 5.57 t (.42
ASAKAZE 9.5 + 5.6 2.66 + 0.69 29.6 £ 5.7 .67  0.69
PELAD I NHO 8.3 1 3.4 2.91 ¥ 0.37 28.6 * 6.4 5,00 F 0.85
CHUKUSHI 6.0 % k.9 2.78 + 0.47 33.6 + 5.3 5.79 t 0.25
ANAHUAC 5.0 + 2.0 2.27 £ 0.31 39.8 £ 2.9 5.50 £ 0.16
© mean 15.8 + 5.6 3.68 1 0.72 36=U‘._i’ 5.1 5.38 + 0.52
S £5,2 +0.67 ¥h.9 T0.73
C.V. 33.2% 18.1% 13.6% 13.5%
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TABLE 3 Photosynthesis and transpiration of wheat

strains in the non-irrigated field (exp.l)

‘NON - 1RRIGATED

Strain Photosynth'c_sis Transpl ration’
{img COZI/dmz'/hr) (g Hy0/dmi/hr)
PF 8158 22.3 F 2.3 BTSSRSO
PF 79606 21.4 % 2.4 .50t 049
0C 8148 20.9° % 2.7 hokg 012
PF 79814 19.8 & 3.3 5.86 F 0.77
PF 79545 19.1:% 3.3 .01 % 0,35
PF 79687 18.3 F 3.4 5.65 f.0.25
PF 79793 17.6 % 3.0 11t 042
PF 79519 17.3 £ 3.6 4,47 1 0.38
PE 7836 17.3 % 8.6 2,51 % 0.17
PF 79639 17.3 £ 4.h& 3.81 % 0.35
PE 79819 17.0 t 3.5 Wo48 £1.00
0t 8160 7.0 * 9.1 k.89 t 1.67
PF 79637 . 16.2 * 6.8 H.78 t 0.69
LD 7821 5.5 * 3.5 3.59 t 0.69
PF 79678 15,4 FLr 3.66 ¥ 0,158
PF 81207 T AR I 3.58 + 0,10
PE 81160 13.8 8.2 3.36 * 0.83
CPAC 831228 - 4.3 % 6.0 5.88 * 0.53
CPAC 7727 12.9 & 1.4 2.84 % 0.05
PF 79474 AR A 3.74 * 0.29
cPAC 831230 0.7 X b1 k.19t 0.37
PF Bo4s 9.7 % 5.7 3.75 t 0.72
CPAC 8108 8.9 % 1.1 3.37 * 0.49
CPAC 8127 $.3 1t 3.8 3.18 t 0,34
mean 15.7 t 4.2 4,16 T 0.50
S ' - 3.9 .91 '
€.V, ' © 2h.B% ' 21.7%
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ChIiEER D36, Ong C0/dn?/hr OEI4%THBs —H, '?Z%élzbzﬁﬁi@:‘f?ﬁ‘iﬂil‘r}t':tB.- G8g
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TABLE 4 Correlations amongst the physiological and ecological

characteristics in wheat cultivars, (exp.l)

NON - [RRIGATED JRRIGATED

Characteristic : Photo- Trans- ~ Water wusc Pholo~ Teans- Water use

syntheéis pivation. effigiency synthesis piration efficlency -

*& . Ak
Transpiration 0.838 - - 0.882 - —
Water use 0.896™  0.506 -— 0.2hk -0.327 —
efficiency _
#* * ) .
Total dry weight 0.501 0.335 0511 0,099 0.270 -0.328
. % % : Co - .
Grain yield 0.476 &.39% 0.449 0,029 0.198 ~0.330
% % : *
1000 Grain weight 0.822"%  0.681 0.7 £.202 0.180 0.072
Total dry weight 5 427" 9,360 o427 0.179 n.373 -0.314
per ear _
g;i‘" yield per p.210 0.131 8.117 0. 086 0,243 -0.257
Ear number D.312 0.233 0.353 -0.029 0.087 ~0.253
Grain nusber 0.165  0.133 8167 20119 0.083 - -0.h1S
Crain pusbed per -g.091  -0.197  -0.219 0,148 0.051 ~0.352
Grain yield per g 452" 037 -0.465""  -a 106 -0.27k 0.268
A% *
plant  height 0.555 0.393 g.457 ~-0.085 ¢.087 -0.250
k: 5% significance level
Ax: 1% i "

TABLE 5., Correlations amongst the physiological and ecological

characteristics in wheét strains. (exp.1)

HOH - MTRRIGATED

Characteristic Phota~ Trans- - MWater use
synthesis piration efficiency

Transpiration 0.509* — e
Water usé efficiency 9.665** -0.273 . o
Total dry weight D.QOH* 0.240 [
Grain yield 0.35¢ 0.390 0.051
1000 Grain weight 9.191 - -0.17% 0.396
Total dry weight per ear D.SZSk* 0.234a 0.k22"
Grain yield per ear 0.458" 0. h5n" 0. 1ho
Ear number -0.060 Con.o1y -0.103
Grain number 0.221 0.436". 0. 14
Grain number per ear 0,343 U.Sh8** ' -0.074
Grain yield Lid.w 0,171 0.306° - -p.462"
Plant height 0.h68" 0.013 0.532""

“%; 5% significance level
xE: 1% " o
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TABLE 6. Correlation between dry weight, yield and other

characteristics (exp.l and 2)

HON -~ IRRIGATED IRRIGATED
) exp. |
Characterisite P exp. 2 exp. | .
Total dry Grain Total dry Grain Total dry  Grain
weight yield weight yield weight yield
Tdﬁal dr fik ik .
_ Y - 0.898 - 0.899 - 0.938""
weight
R EF &k Fi EXS ok
Ear ‘nuuber 0.872 0.646 0.597 0.588 0.841 0.866
Grain number -0.118 0.25k 0.323 0_&;5* -0.036 9.008
per ear
. ES £
1000 Grain 0,367 0.196 0.047 ~0.010 6.481 0.478
weight
. K& B33 B4 b3
Plant height 0.787*“ B.656 0.592 0.348 g.846 0.757

*: 5% significance level

*%: 1% " "
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Varietal Differences of
Photosynthesis, Transpiration, Water Use Efficiency and Yield

Ability of Wheal under Water Deficit Conditions of the Cerrados

In order to know that physiological and ccological characteristics of
wheat cujtlvals which are adaptable to the Cerrados, Lhe photosynthesis and

L:ansplratlon rates were measured ab flowering time.

(1) 21 wheat Cultivars, including Brasilian (Aluminum tolerent, and suitable
 for non—ivrigated cultivation), Mexican {(Aluminum susceptible; and
suitable for irrigated cultivation), and Japanese cultivars, and 24
Brasilian—bred wheat strains were sown at the same time in June, 1984

(Table 1-3).

{2) In non-irrigated plots photosynthesis transpiration and water use
efficiency (photosynthesis/transpiration)} of Brasilian cultivars were
greater than Mexican and Japanese ones, but in irrigated plots, the

varietal difference was unclear (Table 2 and Fig. 1).

(1) Phétosynthesis had a high correlation with transpiration rate and
water use efficiency in non-irrigated plots. Mean water consumption
per unit of.photosynthesis in Brasilian cultivars was about 2/3 that
of other cultivars. On by contrast, photosynthesis in irrigated plots
has a high correlation with transpiration rate only.

Photosynthesis has a high corrélation wiLh vield and total dry matter
at'hafvesting time in non-irrigated plots but not in irrigated plots

(Table 4, 5 and Fig. 1-3).

(4) Yield and total dry matter at harvesting time are correlated with ear
number, plant height and photosynthesis in non-irrigated plots. In

irrigated plots, they are correlated with ear number, plant height and
1000 grains weight (Table 4-6).

(5) Wheat cultivation has not always developed well in the Cerrades in
recenl vears. This seems to be due to reduced yield of Brasilian
cultivars in non-irrigated cultivation, and the high cost of Mexican

cultivars in irrigated cultivation.

In this experiment, it was clarified that Brasilian cultlvars have some

good characteristics, such as high photosynthesis and high water use

efficiency in dry conditions. It ig desirable, however, to introduce

adaptabillty to heavy manuring and a high tillering capac1Ly, amongst
other charactGIISLLCS to produce higher-yielding Brasilian cultivars,
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