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Tab 1 Scheme of experiment (1983/84)
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Tab 3 Scheme of experiment (1984/85)

ES A i, om

plots iregetment

LB’ OB £ | BElgoIs, RBIEL W

native vegetation | leave native VC"CtdilOﬂ w;thout fertilizer.

e L &5 b b ﬂﬁﬁ"&:"bﬁb,- Eﬁ%@'&‘ﬁ*ﬁo lﬂ‘?‘"ﬂﬂﬁﬁb%i’j‘.fﬂ%%ﬁﬁo

straw mulching applying cliemical feritlizer, upland rice (IAC-25)
' was cuitured covered soil sulface with wheat straw

(k) since middle of Jan. :

3. i H {t?ﬂﬁ?’ﬂﬂ&mb %W{r,&iﬁo '
clean culture applying. chemical feriilizer only, upland rice was
cultured

4. Vm—AwaF PR, Iﬁ?f*{ci‘ki%?o I Bl e =~ v 2 o 2 ¢ 4 5 81,
vinyl mulching applylng fertilizer, upland rice was cul tured.
: covered soil surface with vmyl eloth.




m&@imuomrm ﬂ@M(nwv;)mmﬁmm®{&¢uog&#b ﬁwmﬁﬁ
AWMLYy b d DE <®F)AEL%&®M*L&L mhh;ﬁiwwﬁaﬁﬂt
S SA TR KBS x BKEME DU TRBET S > ko & AHBRORESE 3 @i, ¥
ti@&ﬂma@mmwm%&%mﬁmﬁLtouﬁmmmtk%,ﬁmlAC«w&%@L
kﬁ,m&m%&&&w&Lko%Kmimw%EQRM%,ﬁé%-w-mmmﬁﬁu-%
LkFrvarid=r—ickd, EHASENOEHE L CEML LA, HTRENHVDOT
ﬁél%m@ﬁﬁﬁﬂbﬁ#ﬁto4ﬂhﬂﬂ.%&&ﬁdﬂmmﬁf VE RO UG B B
Lo o _ - _
(2 LIREH ORI E BRSO KRN
WM/%¢®WMK.%4®u%@¢5miﬁﬁmﬁm%&,gzbﬁém - 40 + 60 + 80 *
100 D LBIFLAS, FohiTL T, K5 Ry FAM LT R ERIL,
BENBBAA VAEAA VIO b TFIAF TR Lz, F, BAA vIEOLTHE, Ca
MR FWOEEER, Na o K& RREEHIT LD AL A,
{3) &Ewﬁﬁ&%MLﬁWQW
REEgEORBREE, BRI T I RO NEBR- 11465 B L /225, EENEEC
@#atmfﬁ%%¢¢t,%mmﬁﬁﬂﬁwggm.ﬁéw 25 ¢ 50« T5emDH B 65

AL EEERL, SO ETE k.
= Pookil
\X tiench

[1( 40m — -}
prrerreree e JEERREE R
5m P & ‘t-j
l, drain pipe
25m e RERERE !
Fryriol Tl e — o 4= FTTrltigl
LL&ECI 2. i BRI ) aBbkLE (X
weed clean 10m| drained drained
mulching culiure | clean culture] weed mulching
IREEERRNE L LT N

H3E RBRofE (Kefntl1984,/85)

Fig 3 Plotting of experiment (hydromorphic soil 1984/85)



wam R W R B (Kedvut, 198478500
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Tab 6 .Crop of rice (1983/84)
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sterile ear A ¥ )
' rice hulled 4 39 42
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ear ' o ¥ *
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E3
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Tab 7 Soil moisture transition corresponding
to their surface treetment
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o8k MMOMMR(1984./85)
Tab 8 Crop of rice (1984/85)

_ . ( ke ha )
N Sloce | L% b bl B g=-a o waF
Soil ' c}ﬂp - " |straw malching | cl'ean culiure |vinyl mulching
R m 287 332 601
W7 k YA L pice unbulled )
“red yellow: - -
latoso! ok *
o . 215 249 451
rice hutloed
L . m 295 Loo3 L6647
. . 205 R » U4
WGkt s b 2 rice unhulled
dark red o : -
latosol * =
: _ 221 752 1,235
rice hulled
* X_"Xﬁiﬁﬁ:‘ix 0.7 5 & LA LA wH
presumed value catculated by (unhulied rice X 0.75)
ok EBRoOMERE(KRAEME1984.785)
Tab 9 Crop of rice (hydromerphic soil 1984/85)
{kgha )
S EALL ¢ oa Bolgok oW B BALE R
IR Aty plo _ drained drained
crop weed mulching | clean culture |clean culture | weed mulching
- 5,911 2,972 3,243 2954
rice unhulled
¥ o K .
% fK 4,4 3 3 2,229 2432 2,216
rice hulied
SRR
b ? 17,670 11,260 12710 13,610
siraw

¥ BITESEX 0.7 5 & LCHHT Ui Mesf

presumed value calculated by (unhiuiled rice X 0.75)
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Tab ll Physical properties of soil after cropping

o - - =M 4 M(pl 18) | PR LBIAERAH | E K
BB S NHEE M| 3 phases distribu- | UK B k- S| KB
o _ _ tien (pR 18) % (pl18 .
‘plats | depth | bulk specific I meisture ~3) lwalér per-
) ) ) Mol w4l s e salura~ javai lab!e m_iabi'l ity
ol [ density jgravity ) . oo tion water for[coefficient
: sol id (moisture air degrce% gwwih% o sec
: 10 | 0908 | 2447 37.1 447 182 71.2 117 | 89x10-?
Libo . -

25 | L0517 2411 436 458 10.6 81.2 8 | 11x107°
weed 50 | 0056 | 25090 38.1 475 14.4 76.7 116 | sexieT?
mulching _

75 1 1145 | 2516 455 416 | 129 7632 20 | 1.1x107¢

10.) 0978 | 2451 398 417 184 694 110 | rexio7t
iy - o

26 1 1146 | 2433 471 424 105 802 76 1 1o0x107®
clean 50 | 1082 | 2510 431 4154 115 79.8 79 § 61%107°
cul ture

“75 { 1.259 | 2473 509 | 450 4.1 91.6 27 | 88x107%

10 ] 1.08D | 2512 430 417 153 732 108 | s0xi¢7?
B :

' 25 | 1203 | 2475 4186 408 106 79.4 cg2 | 11x107®
drained ‘ _
clean - 50 | L180 | 2521 468 442 9.0 831 65 | 27x107°
culture : . ®

o 75 | 1256 | 2502 50.3 151 4.6 90.7 33| 62%x107°

10 [ 1001 ] 2534 305 410 195 67.8 125 | 95%x107?
#H K : ‘

Libb 25 [ 1.086 { 2508 433 10.9 158 721 85 | 41x107¢
drained . :

weed 50| 1.219 | 2493 489 458 5.3 896 78 | Lax107°
mulching . ’ '

75 | 1151 | 2535 454 4122 124 773 35 | 87x1077
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Tab 12 Chemical properties of soil after cropplng

X n—Kce &M Cmec
® #® = eIl o extractable o
depth N I S S —
plots an| 1,0 KCe Al Ca Mg it sum
: 10 4.8 3.5 3.9 58 0.1 9.8
L& <& - - i
25 5.4 3.6 5.0 L3 a0 8.3
we ed I et .
50 4.7 3.5 4.9 0.4 1.5 6.8
mulching B ’
75 1.5 3.2 4.1 0.2 2.1 6.4
10 5.0 4.0 1.4 5.9 5.4 i2.56: -
i # : ' _
25 4.5 3.7 4.8 1.6 1.5 7.9
clean —
50 4.4 3.8 4.8 0.3 0.5 \:.6_
cul ture
Th 4.7 3.9 3.8 0.7 0.6 9.1
10 4.7 3.7 3.1 2.7 2.4 8.2
HF 2k # : : )
25 4.8 3.8 3.8 1.2 1.7 6.7
drained
clean 50 4.9 3.7 4.5 0.2 0.6 5.3
cul ture -
75 5.0 3.8 1.0 -2 0.7 4,9
, 10 4.8 3.8 2.9 2.3 1.6 6.8
Pk LE (A : - : :
25 4.6 3.8 4.3 0.6 . 0.9 5.8
drained _ -
weed 50 5.0 3.0 4.4 .5 2.6 5.5
mulching
75 | 5.0 39 3.3 0.2 0.3 3.8
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On conservation of soil elements and moisture during rainy season
(Preliminary experiment) '
' Takeshi Havasaka

SUMMARY
1. Effect of mulching

(1)'1983/84'6rdp vear
The method; covering soil surface with some stuffs such as straw or pla-
stic'clbfh etc. is 6alled mulching. Effect of mulching is presumed as sav-
ing soil moisture by preventing evaporalion from the surface and utilizing
it for transpiration needed plant growth. and to clarify that is the purp-
‘ose of this paper. An ‘experimental cultivation of upland rice(IAC-25) was
done at red-yellow latosol, sorrounding pit No.l mentioned in preceding
repoft; Plotting, scheme of experiment and fertilization are shown as Fig.
-1, Tab.-1 & 2 respectively. Further, Lransition of soil moislure {ension
was observed by teﬁsion—meter al the depth 6f 25, 50, 75 and 180c¢n for
ékhérimental term sinee Pebruary. except Straw-applying plot which was
* delayed in starting. o
Growth of rice at Straw-mulching plot was delayed by nitrogen—-starvation,
being eonssumed nitrogen during initial decomposing term of straw. After
straw-mulching was done, growth of rice came to the fore at the plot.
Transition of soil moisture tension of each plot is shown as Tab.-5 in
symbolized:manner such as introductory remarks. Soil moisture of under
mulching went by wetter than that of Clean-culture. and that of Straw-app-
lying plot, having worst growth of rice, was shown siniliar pattern to the
- former. Surface soil of Clean-culture is lost moisture seriously during
the middle ten‘déys of March when rice is flowering.
'Riée productiVity of each plot is shown as Tah. 6. That of hulled rice at
Clean-cullire, experienced a droughl in its flowering stage, is the worst
of_éll as containing much of sterilized ear, in spite of better produciiv-
itﬁ'of_8£raw.'StraWFapplying; having worst productivity of straw, showed
"Hetter'produciivit& of hulled rice. And Straw-mulching is the best of all,

'suggesting'the treetment is effective cnough for cultivation.



(2) 1984/85 crop year-

On the effect of mulching, 0xper1meuts of upland rice culture: wore cotin-
ued as simillar to the previous scason, but expanding sphere. Areas of
dark-red latosol and hydromorphic so;l are added as new objects of 1nvest~
igation. Plotting, and scheme of oxperxmental area sorrounding pit No.l &

No.3 are the same, shown as Fig.-2 & Tab.-3. their back_gxoundﬂaolla are

red-yellow and dark- —red latosol respectively. Now. Vinyl-mulching plot,
covering soil surface wilh V1ny1 ¢loth, is attempled newly instead of Str-

aw- applylng as shown in Tab.-3. And the exper1ment was began at the last

of Octover, advancing aboul 50 days of previous trial, as floworing stage
pass through under moist condition. Out of expeclation, rain- -fail is not
sufficient in November. Growth of rice-seedling came at a staﬁdstiil'soon
by soil moisture shortage. ‘AT the both plots of straw- ~mulching at pit No.l |
% 3, ant attacked rice-seedlings causing serious damage al the same time,
before mulching. In December, it rained frequently, ho@ever; rice was not
able to recover fast from suspension. In January, weather éﬁanged cloudy
and cool, having a litile rain almost every day, especially hilly area

was oftenly clouded over all the day. Making a complcte change, it was.
‘clear up everyday and.was subjected a drought in February. Thus rice grew
1rregulary,_and that the more at the higher land. |

Experiment on hydromorphic soil, a part of lowland (VARZEA), has two com-
bined factors, those are weed (cul grass) mulch1ng and dralnage, making
four plots as shown in Fig. 3 & Tab.-4. The field was prepared by the last
of November and sowed upland rice (IAC-47). Since waler supply is abundant
and atmosphere is warmed up easily, as advantage of lowland, rice grew vi-
gorously thrdugh December and January, soon getting ahead among the all
experimental areas. But unfortunately its flowering stage vas faced a sho-
rt drought term in February

Transition of soil moisture iension of bach plot is ahown as Tab =T, exe-
ept Straw-mulching plot hav1ng serious damage. And on hydromorphlc soil,
observation al 180ca depth was onitted considering a high level of ground
water table during rainy season. At higher area (pit No.l & Ho.ﬁ),-soil
moisture did nt recover 1ill the begining of Décember;.A]lathe_treetment'
of mulching were finished by 20ih of Januéry,'being ahead of.a'shori ﬁreak



of'rainyisGason From the begining of Pebruary, soil moisture was lost ma-
rkedly especlal in surface layer. showing no effect of surface treetment

On hydromorphlc soil, moisture is-almost always so abundant as having to
make a- new mark which express marshy state of soil water. Still, moist-
ure of aurface soil was lost durxng a break of rainy season, except Yeed-
mulchlng_plot. In spite of mulching, surface soil of Drained weed-mulching
was Iost_mbisture early and seriously in the term. The result suggested
that,:alih0ugh,ip rainy season, drainage is of no use in this area at iea"
st on rice cultivalion, because thal mullify the effect of mulchine.
_ Prodﬁctivj£y of rice in higher area is shown as Tab.-8. Thal of red-yell-
“ow latosol was a half amount of dark-red latosol. The Straw-mulching plot
‘of both areas were the worst in each plot, since their havy damage caused
-by ant attacking. That_of Yinyl-mulching was more excellent than Clean-
cullyre. As vinyl cloth supplies no nutrients, effect of vinyl-mulching is
presumed to promote utility of soil moisture only.

Rice productivity on hydromorphic s0il is shown as Tab.-9, revesling the
best 1s W¥eed-mulching plot where soil moisture was always abundant. As
straw ?roduétivity of Drained weed-mulching is the second of all, it is
consideréd that weed-mulching of the plot is effective also for rainy days.
The pultiple effect of consuming more water.by excellent growth of rice
and promoting subsoil to dry by drainage, is supposed to the reason of
“early and severe drought of the plot as showed in Tab.-7. And facing the

drought on its flowering slage may affects grain productivity,

2. Leaching of eclements

To.invesfigate aclual occurence of leaching of elements, soil solution
sucking'appafatus as shown in Fig.-4 is applied on three experimenial are-
as ‘mentioned beforer. The apparatus consists of porous cup and accessory

" pipe, Porous cup is pressed into soil layer siowly along a guide.hole till
a set depth. ﬁhen inner air is sucked out, soil solution will be filtered
inlo porous cup correspording to a pressure head. That can be sucked out
of apparatus by resucking as following step. Porous cup were set into the
s0il layer at the-depthjof 20, 40, 60, 80, 100cm of each plot, except 100
em of.hydromofphic-soil area. Soil solution was taken up from each appara-

tus periodically, and analized on inorganic macro-nutriemts. Anions were



detected and estimated automat:cally in a sequence manner. Useally. ¢i™,

* & S0 were est;mated but an imporfant element P04
k', were estimated by

-

was. HBVBT-' T

detected As xmportant cations, Ca'*, Mg 'and Na',
atomic absorption spectro- photometry and flame photometry 1espect1vely Al
Native-vegetation plot of both pits, anions and Kt ion were contalned 1it-
tle, while a litile amount of cat g Mg ions were estlmated alwave It
suggests that, in spitle of poor condition of nourlshment Ca & g are losi.
always, changing soil more acidic. At the fertilized plots, Cl™ & NOs~
ion are found in'deepefglayer than S0.°", showing former ioms afe‘mOIe..
leachable ones. fnd. that, in case of dark- -red lalosol, evefy peak ef cl,
~ & k' ion are found in deeper layer, compared with red-yellow latosol.

[t is presumed that, leeching of ion is the faster when-ground water table
'is the deeper, atracling soil moisture by sironger tension heads. And that, |
lees uptake of nutrlents through poor growth of rice, may illustrate it
more clearly. In the area of hydromorphic soil, where rice grew vigorous-
ly under wetter condition, concentration of ions were very low alwaye;
excepl initial ierm |

After fertlllzatxon N, ion was detected by Conway” s method,but was not
" able to found. So it is con31dered that nitrogen is leached away in form
of NOs~ ion only. The behavior of N0s~, one of the most jmportant and rem-
ovable ion, is shown as Fig.-6, ~on dark-red latosel and hydronorphic soil..
In case of former, a peak of 300ppm was found at the depth of 40cm on 12th
of December. About a month after, on 10th of January, frontier of the peak
reached al 60cn depth in concentration of 100ppm. Further it advanced
till 100cm depth by 13th of February. ¥hile it had aboit 850mm of rain
fall as shown in Tab.-10. So the leaching rate is calculated about iZcm
for every 100mm of rain fall. In case of hydromorphic soil, a peak of N0s~
eriginated from fertilizer, is assumed beeing-shailower than 40cn depth'on.
12th of December, but exact. Then a peak of 20ppm advanced to the depth of
40cm after a month, on 10th of January. Bui enly'ﬁﬁpﬁ bf'H03; was. found at
60cm of depth on 13th of February, and disappeared soon. Moreover, any
_péékSIOf.H03—, originated'from ferti}izer, do not cross the border of 8lcm
depth. Prom the results, it is coneidered that higher ground water is adv~
antageous.on,effeetive use of fertilizer, and thal early growth of crop

will take it up before leaching away.
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3. CrbpbingIOf wheal on hydromorphic soil
- After:haerétig of rice, wheat was cultivaled without newly soil amendme-
nt on hydronorphic soil aftor May. The varicty of wheal BR-1146 is an Al
tbicréblv one, though, seedllng thhered away soon. To investigate the
| cause of 1n3ury. samples for physical and chenical analysxs were taken
from 10, 25, 50,. 75¢m depth of soil layer, al experimental plots of rice.
'Phy31cai and chemical proportles of the plots are shown as Tab -11 & 12
respectively. Physical properiies are exemptible from the cause of injury
as they do not have any problems, al leasl 50~THem depth of layer. To the
contrary, chemical propertles have been not so much improved in splte of
_common method of soil amendment. Especially, pll values are still lov and
muchfﬂl is fpund in each layer of all the plots. Thus the cause of wheat
withering is supposed to an injury of acidity originated from active Al
ion._So.estainshing a new method of soil amendment, for thorough and deep
reformation of chemicél_properties of hydromerphic soil, is needed as to

stabilize the production of wheat.
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Ryperiment .| * Upon the effect of nitrogen in the green manures on the growth of wheat
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Table T-)1 Outline of the cropping in experimental field

81" seeding - harvest
80'/81' Oct/'80 Corn (All trveatments except No.kl, 12, 13} ;- Jan — Feb wheat ‘
- Crotalaria (Mo. 11, 12) ,
i N
}ucuﬁa (No. 13) Iacorporated
Crotalaria, Mucuna I
(ogt of exp. fleld} —— an
a1/82' oOct/'81 ' Corn (All treatments) SEEdi“g wheat aTyest
S Jan i Feb -
Incprporated
Crotalarvia, Mucuna {out of exp, field —— f
83!
B2'/83' o0ct/'82 - an ke see%ing wheat harvest
" - Corn (Mo. i, 2, 3, 4, 14)
Soy bean (Ne. &, 8, 11}
Crotakavia (Ne. 6, 9, 12) . Incorporated
Mucuna {No. 7, 10, 1B el
L)
_ 84 seeding wheat harvest
83'/84' Oct/'83) Jan Feb i

Corn (All treatments, without any
fertilizers) ’
Exomine on residual effects of
the materials added,

July

July

July

July
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Table I-2 Experimental treatment

No. Treatment
1 No nitrogen
2 Ammonium sulfate  (low) 20 kg N/ha
-3 " {medium) 40 ]
-y v {(high} 60 "
5 Crotalaria (¥ (l/l)a) Young before flower stage
6 oo (£y (") Flowering stage
7 Mucuna 65 (") o
8 Crotalaria (y) (1/2)2) + AS (basal) 20 kg N/ha
oo (f) ( 1t ) 1] 1
10 Mucuna £y (") " "
11 Crotalaria (y) (1/2)8) + AS (top) "
’ 12 n . (f) ( " ) " t
13 Mucuna £y (") "o "
Wheat variety ! TAC-5 ' AS: Ammonium sulfate
Replication : 3 PLOT AREA: 72 m>

{(7.2m x 10m}
a): means applied amounts of green manuvres to field.
(1/1): All amounts produced were applied to same area
of the field for green manure production.
{(1/2): half of (1/1)
RBRO I ROEIE2d (7.20X100)T. 3RFL LA,
BIERIc W TR 2 wR LA,
SRIEIE S ARREERASBET. WEME L » BEBTH -1
SRIEBIEHELT, A2 —ANBEAA AL, P05 200ke (FBE) . K0 40kg (EID,
Me20ke (HERGIE) % 5EMMEM L. MLRBROKLE, 2RTEICEA,
| GG AR KO L) ThHH (TNThaHD) , MEH, TXHWAL EHBAL
R EA P M 6 0RES L, LIS LT, P20; 600ke (HBBA) . K20 60ke CEMD
B X Ind #4512 2050, 20ke 72 (AFTE(BR—12) 50kg Z MM L 72,
jxﬁéﬁﬁm;ﬁnﬁ%mkb.:@ﬁéimﬁbumﬁ®@¥%imtn#ub@%ﬁ
THD, WEIELAE, SRELEPERRIHK1ATE >0



Table I-3 Amounts of organic dry matter

nitrogen applied (81'/82")

and

Org. N (kg/ha)
No Treatment DM
: t Inorg. org. Total
1 No N 0 20 0 0
2 As(L) 0 20 0 20
3 RS 0 40 0 40
4 vo(n) 0 60 0 60
5 Cr{y)(1/1) 2.5 91 .91
6 TECT) 14.2 0 261 261
7 Ma(£)( ") 8.7 0 309 309
cr(y) (1/2)as) 1.3 | 20 45 65
9 EYC"my " 7.1 20 131 131
10 | Mace)( "y " bt 20 155 175
11 Cr(y) (1/2)As?) 1 20 45 65
12 vE "y " 7.1 20 131 151
13 | Ma(e)(" ) 4.4 20 155 175
a) Tbasal dressing. b) :top dressing.
Common fertilizers: CaO: 46, Pa0s: 200 kg. Ko0: 40 kg.
Mg: 20 kg/ha
@ WE, A
AEME (S0, BN BB, BE) . REBE (boE, TRE)  NEYHORSIH
(N, P, K, Ca, Mg) RUBB+EOB{LFHoR =T s

IR A A RRE 0P RS 4l (BEREOE 20 RUHEK L0 Inkirk, 2B
D#39%HY) oL TEM L.

IR L RO BILFERIR R, CPACOEF K & » foo
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IS8 ~108 HET, N7y - AHDOREE, 2.5 ~14.2t. N @ 81~ 308ke,

P8.4 ~3dkg,

BIEMc B B HEECl, &, P,

K : 46~154Kg ,

a:36 ~114Kg, Mg @ M~T2keisi L/, YD B 02/3

Ca, Mg R ICrotalarianMuconat © % > Fo S,
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Table Iwéf Dry matter and nutrients yield and nutrients
concentration of green manures examined.

. Da Pevcear content {%) -Yield (kp/ha)
Crops 9;2525"3 after t?:a .
secding r P K Ca Mg H P ) X Ca Mg
Crotatarla juncea| 80°/81' 41 ¢.74 [ 3.26 0.35 2,41 - - 24,1 2.6 17.8 - -
{young) BL*/g2! 56 2.8 3.63 0.39 1.95 1.42 0.55 | 90,8 9.B 48.8 35.5 13.8
80! #a1! 12 6.0 240 G.23 1,1% - - 143 3.y 108 - -
{matured) 82' /o3 91 .9 2.88 - - - - 256 - - - -
81t/32' 108 14,2 1.84 0.24 0,59 0,80 0.51 | 261 34.1 83.8 14 72.4
Hucuna preta 80t /a1" 72 4.0 2.25 0.21 1.14 - - 80.2 B.4 45.7 = -
{matured} 82°/83 92 4.5 3.55 - 138 - - - -
81' /a2’ 103 8.7 31.54 0.24 1.76 0.94 0.25 [ 309 21.0 154 8.1 21.8
Soy beanr a2t /83" a8 6.6 3.53 (2.63- - - 213 - - - -
numbaire - 4,673

SOESE, BHES » ART, B (PECE bBBOKBABMY) BAZ 5 — A% 5~
Gt N 200keBEAEMSAEI LA/, CHEENTEAEROHIS 5, NTR
'm%mﬁxmomubmgfaoﬁLmﬁmiﬁn.ﬁmomuﬁggaﬁﬁmwﬁmmwﬁ
JTRAE, tONOHHRIKLO0~0KRBETS 5,0, AAREEESTIE, KR

200~ 300kgAATE X AL T 2K By BLEOSRE. MKOE 3 H10m T - 12154 A
NMOALHDETH D, RIEEMBEBEECE, otk ElB8rRETL, thooli
RN S IR,

Table I-5 Ratio of dry matter and nitrogen
yield in harvested parts

. D:
Green aizir DM N
minure|  g.ed- | Cuttin Stubb.+ | Cuttin Stubb.+
crop ing g part  Root g part Root
cr(y) | 41 70 30 79 21
w () 72 83 17 90 10
Mu(f) 72 88 12 . 90 10

U+ O+ D o, BEET20H02/3 BEMTE, %MHCrotalariatss
217, MucunaT88 : 12, NIZfHHi & b90: 10TH »Foo MM E bEIEAREEE ENIE O H
HBEMoOMmEd -2, BGIEANORETCOARLOBEE, OFE+H) K3EFhiNG
B, OGIRED) OR0%E RSN, RIEAYETORKERCY SACBECINEEOH
0% Lo NAKM SR BEE R Do

2) TLXEHTAREORY (F6)
A FORREE I HERTHO LR (ST ORBCEY, FABIEHE, H 2
WMERNEFROKBIILY, AREAHTRENOERIEL(AINADT, BT REGIE
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m,ﬁﬁm¥%ﬁf¢n<b%ﬁ?xgummu®ono@abs;m%%gmﬁkwo)m
AR CRE L, WERTTRE03 ~110 , Hoiiies ~132 THorA, REKTH,
FHETND b DI~ T, RERQTFREAREREESESBAN LMK b S
qtﬁ.b%ﬁ@iﬁfwﬁﬁﬁnﬁeaoto:mﬁ%{56i:¥%i®wMﬁMQ$R
DLI I o, HEROLE . SEEDLE ~24 CETHE - A |

fable 1-6 Yield of wheat (81'/82")

Tre; tment 1 2 3 4 5 6 7 3 g9 10 . 11 ’ 12 13
0. )

kasba | 1,991 2,455 2,638 2,515 | 2,821 2,764 3,09 |2,875 3,102 2,942 2,672 2,928 2,774
straw | | jep 123 132 126 142 139 153 | 144 156 148) 134 147 139

kefha | 1,496 1,537 1,647 1,606 ]1,159 1,381 1,588 |1,504 1,677 1,625 1,387 1_,’59’2 1,640

Grain l
Index 100 103 110 107 7 92 106] 101 112 109 M 106 96
Straw 133 1,60 1.60  1.57 | 2.63  2.00 141 | 191 1.85 1.81[ 1.9 1.84 1.93
Grain - - o

:@%%$D,maﬁ%@“fhtmﬁmwﬁﬁ$<{itﬂ%m%ﬁﬁﬁéat&.A¥
DEEEREREL LA, ERAEFREL, BLERROE~ORKDORKEREL S
LOEEbRA, COLIHBEE AHNOEBEARVEEDAL TEXND ) B PHEA
BAZLEWrotalaria B BE R Y, FECHFHRLEEEE LCRBLABAILAEVE
ATH - T, . : '

FORBIEOEREAI R T2 BENE FORBOBER ICESCEEBLLTE, T4
FREEOR T CREOREE, BEERMNEEICASRD, LEOKRREHLT 5B
Q%ﬂtgiﬁf,K%ﬁm&éﬂ%#f@nbﬁﬁ%uﬁuéﬁﬁmﬁmﬁd.W&%EM
ONEHBE, NCF-ALVEHTHIL . NELTHIO gt LIRELT, ThUTORE
TEALCBENREL2TEAI, BIEEH 2~ 31 0L, HEEZHMATHAE, N0k E
WA 2 ALV EBbh 3, | o

wfhn%;,ﬁﬁwNﬁ%ﬁMX%hwﬁ.ﬁﬁﬂwjb¥ﬁ%®&5m,N%*ﬁbw
RO BT 5 ORAEH T, Y E0a 0L NERROA XM
fﬂmb}%@Eﬁ%:A%ﬁENﬁiﬁwwmuﬁwuﬂm?&éféé50

jA#@NWWﬁMﬁTKﬁLtDﬂ%iETBNMN/MGET.ﬂiﬁ@%%&%ﬁ&
LTRPEDEVEIEBDIE, BIEKEO TN LRER L D& OBRIE AR Uiz AN M
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Table 1-7 Availability of nitrogen added
from Eertilxaers by wheat (81/82)

|_. vataken W(kelha) N "

No Treatment Straw Grain Total AV? '
1 NG N 10.2 8.2 48,4 -
2. As (L} 16.3 42.9 59.2 54,2
3 Y 18.9 48.1 67.0 46.5
4 A 16.8 46,9 | B3.7 25,5
5| ce{yr1/n 23.8 35.6 | -59.4 12.1
6 "R 23.2 42,2 65,4 5.5
7 Ma(E)( ") 23.5 49.3 72.8 7.9

| B S

8 crn /s |21 45.4 57.1 28.5
9 n(fy(" )y 22.6 50.2 72.8 16,2
10 Mgy "y 23.3 49.% 72.6 13.8
1 | ertmyamas™ |oae 44.0 65.6 26.3
12 ety 23.9 9.4 | 73.3 16.5
13 MulEX( M) " 22.1 53,2 65.3 9.6
a) .’basal dressing b)Y etop dressing

s)ﬁ%iﬁwﬁﬁ . |
35%&@LLF§$L@@E@&¢% Wericd 5h0, BEACEFENFIT I
v,vUTjA#%ﬁﬁL %hb@?%ﬂm&ﬁﬁﬂ% wEt L.

Table I-8 Dry matter yield in the'experiment on
: the residual effects

) {Kg/ha)
l_— - Wheat -CoEn
Ro. ’?reatment Corn Straw Grain Total uh‘éat
1 No N 4,215 610 350 960 | 5,175
: (100) (100) (100)
2 As (L) 4,486 481 272 . b 753 | 5,239
(106) {78 (101)
3 L) 4,185 606 147 953 | 5,118
( 99) D { o9
Lop et o by 422 5390 110 860 | 5,262
: (105 ( 88) (102}
5 criy) (U 7,608 888 482 1,370 1 8,978
_ (180 (143) (173)
6 cr{f)( ") 9,029 945 492 1,437 110,466
_ (214) : Cloqasey |o(202)
7 Hu(E){ ") 8,750 984 522 1,506 ]10,256
: {208) (157) [ (198)
8 er(m (/as® | 7,524 816 443 1,259 | 8,783
: (179} - ¢13ry | oy
9 Cr{E)( ")} " 7,601 840 451 1,291 | 8,892
o (180) (134) | (171
10 Mu(f}{ "} " 7,017 826 472 1,298 | 8,318
: (166) ' (138) [ (160)°
u b ooremsas® | 7,148 | 8rs s52 | 1,427 | 8,575
: . (170) : (169) | (166}
1 foerm(Ty 7,404 859 479 1,338 | 8,742
{176y (139} (16
13 Mu(£)¢ ™ ) " 6,963 621 353 974 | 7,937
(165) _ (aory | (153
a) basal dressing b) top dressing
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Table I-9 Nutrlents yield in the experlment on the resldual effecLs
’ (Kg!ha)
Treat- % P 3 Ca - Mg
ent - ats - — N

mne. Corn Whet Total |Gova Whent' Total | Covn Wheat . Total corn Kheat Totpl. | Cown: Wheat - Total
1 Ga.G 4.1 . 58.1 ] 5.6 1.4 7.0 ] 1es sy ages 122 2.8 150 [ 38k 2y 208
(100) (100) { - {100} (100} - em

2 49,3 10.6  59.9.] 6.1 1.1 7.2 | 146 3.3 179 133 170 15.0 |20 2.0 223
(103) oy ( 96) . 100 ] (108)

3 47.1 "13.1 60,2 | 5.4 s 6.8 | 14.8 5.3 2.1 {142 2y 16,9 J18.9 2.5 14
{104) (99 . (101} (113} S )

4 58.3 11.6 70.1 6.5 .3 7.8 14.5 3.4 18.1 16.1 z.1 8.2 22.0 2.1 24.1
(121} : 1y i {9} . (az21). ) (116}

5 90.6 18.0 108.6 | 9.5 1.6 0.3 1 aaa 1ie U534 2.3 2.6 29| 2k 29 30.0
(187> (16%) (278) |- (153 )

6 1012 20.2  121.4 [10.9 1.9 12.8 ! 49.4 129 6.3 | 704 3.4 268 [30.1 0 3.7 338
{209) (183) mmn (165) {163)

7 [1z.s zo.6 13205 {iAs 2.1 13.6 | 56.7 135 0.2 | 233 3.6 26,9 [ 3.6 3.6 346
: (228) (154} (353) 179) . (168)

8 79.7 17.1 9.8 | 8.0 1.7 9.7 }128.2. 8.0  36.z |25.4 2.8 282 |MW.a1 31 N2
as?) 139) (162) (188) (160)
9 8.1 7.2 1m.3 | 9.8 1.6 11.6 | 31.1 - 8.5 39,6 | 229 31 260 | 29,7 3.0 3.7
) AL (166) (199) (179 (157)

10 89.8 17.6° '106.8 | 9.1 1.8 10,9 | 29.2 &8 360 |20.6 2.7 233 [ 269 2.8 297
(584) {156) (191 . {255 | : {143)

11 95.0 20.7 115.7 | 10.4 210 1207 [ 37.2 i 48,3 | zl.7 3.2 24,9 | 29.0 3.3 33
: (198) : (siy . {243) ) (166) (153)

12 9]1.8 18.8 110.6 |. 9.3 1.3 1L.7 8.8 8.6 ~ 37.4 1.4 3.0 24.4 -] 8.1 3.2 31.3
19m : 1)) (188} (163) (150)

13 81.9 13.1 9h.1 8.3 1.4 9.7 27.7 7.0 T3hL7 20.5 1.2 22.% 2.7 2.1 29.8
______ (£62) {139 |. (174} Q&sy |- 147

a) HEans of three replicates

BERCRMT LT STORN THREERICENTHL CF mmxnﬁﬁentofab
L, Kixt. 7 ~3.5 B, NiZl.6 ~2 3 {&, P{il.B ~1.8, Caidl, 5 "Ji.g %, Mafil.4 ~
L7 #HET, ﬁkﬁ%é R@K&V@&%ﬁmmémaa hB. BIRREChE ey
T BRRCNOWEIUE DB N, Kﬁﬂﬁ%LLW%&E%b.wmm%fﬁ%E%m
ﬁbﬂm#ato .

DL ANREOERELD, NOATHEC, NULEEROKABRE NS &7,
KWH%%%%AKﬁaTwém@fﬁi%ﬁﬁ%%ﬁ#éoW%wﬁ.mwﬂﬁbﬁm&%
@%ﬁﬁpﬂmﬁ,;@ﬂ%%K@%Maib,ﬁ%mK&5%@M®&ﬂﬁ%ﬁ.mﬂéh
RODEBERLBNE, REMBOBE b, FHICL TR, Cal MOMBEBRT & &4
FLTW3, '
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P HRRTRET, HIKe BHPHOKTAD S k3¢, RECLZHEEORTE &
BLBOBILARD 505, %, BERTL, £RE MO IS NER, KO-
,PHTM%E§MK<.:@i&@%ﬁﬁ%ﬁ%u;émﬁmﬂbmﬁ,Tiwximw,m.
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Table I~10 Chemical properties of the soils in the

experimentl
Treat~ pH Al Ca Mg P K MO N
ment me/100 me/100 mme/100 o .
No. [(H0) (Kel) | - ml ml w1 PPmopPm R
1 6.2 5.5 0.0 4.41 1,13 27.3 31 3,18 0.19
2 5.9 5.3 0.0 4.22 1,01 24.0 26 3.30 0.19
3 5.6 5.1 0.0 3.75  0.88  40.4° 43 3,03 0.18
4 5.7 5.1 0.0 3.67 1,00  31.3 28 3.23 0.18
5 6.1 5.6 0.0 4.45 1.20 34,0 57 3.31 0.19
o 6.2 5.5 0.0 4.61 1.37 53.8 90 3.50 0.20
7 6.0 5.4 0.0 4.36 0.95  33.5 65 3.30 0.20
] 6.1 5.5 0.0 4,37 . 1.16  40.5 66 3.26 0,20
9 5.9 5.3 0.0  4.13  0.99  38.7 46 3.30 0.20
10 5.7 5.2 0.0 3.97  0.90  30.7 S& 3.28 0.19
1 6.0 5.4 0.0 4.49 1.05 33.2 57  3.35 0.19
12 6.0 5.4 0.0 4.29 1,28 38,8 64 3.35 0.19
13 6.0 5.4 | 0.0 4.32  0.99  45.0 61 3.28 0.19
1) Sémpled: 30/06/1983, before the experiment on residual effects. 0-~15cm.

Means of three republications.

Ca, Mg, :_fnﬁ’-ﬁé[i“ﬁi%%vai:ﬁi? Lip, Bl 28R0BAEEFALAZLSEL
méﬁbtoL#L$$Sfm@mnﬁm%ééxoﬁo
K R RS v LRI S - 20 EH L, RERTROTR 6% L WHNNE
oA, REAMC LS LEROELE, HEFEG, JOTREKEROMMAR bHEFN

'b@fiﬁ)ﬂf&g

P L HERCOBLBBERD NNV, RIEKTCRKEBEFLLELETRIELY, 2/

RIATTE W S 0T d - o
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R BRSO BRI T B Foe
‘qable T-11  Chemical propertiééiof the residual-goil'after-
Corn~wheat cultivation for.&-yearsl)"

: Y I AL Ca Mg kMO N
1r9§tme"t e me/100 me/100 Re/100 Lo ppm % %
i (850)  (Kel) - nl ml ml
L mo N | 6.5 5.7 . 00 413  0.89 303 17 2.9 0.20
4 AS(R)Y | 5.9 5.2 5.0 321 063 205 12 2,92 0.19°
s ce{y) ] 6.4 5.5 0.0 3.8 0.85 27.8 23 2,96 0.20
6 cr(fy | 6.5 5.7 0.0 4.2t 1.03 28,9 26  3.06 0.20
7 MuF) | 6.3 5.4 0.0 3.8L  ©0.73 25,4 20 3.06 0.2

a) Mehlich

1) Sampled: 17/07/1984, after the experiment on tvesidual effects. 0-15 cm,

Meéans of three republications.

R L EHOBRARROBIERTHO LRI >V COWBHRERL o

HOD I N, AP H DS BB S B0, SRHERE MO MRS AR
b L, FEKORAEE LN, L LRIER GEER AT, 2REFTORNE
HARBHNI EERLT A, | |
BLE DRI L0 E OB, BARRORIE CH SN FHEO RS EROBR
L —HL T, |

. . o ) _ 1
Table [-12  The changes of physical properties of the soil )
| Bulk Threi-phase (% vel.) Water Hao % (by vol.)
No. Treatment densily : ratio 0.5 3.0 -15.0
gfcm? solid liquid gas Z atom atom -atom
3 No nitrogen 0.92 33.6 19.7. 46.7 21,11 .| 29.7 26,6 24.5
3 ] witrogéaio quimice | ©0.94 | 4.3 19.5 46,1 | 20072 | 196 26,6 26,8
& | crotalaria juncea 0.9 | 3.6 200 45.4 20,92 0.4 26,9 24.9
7 Hucuna preta 0.98 35.7° 20.4  43.8 20,87 30.0 27.0  24.6
i2 Crotalaria jﬁn.(:Ea . - .
(moin quantidade) 0.96 5.2 202 4nb | 20.93 0.0 26,7 24,6
13: Mucuna preta . . .
(mola quant idade)- 0.95 a4 19.8  45.8 | 20.80 |°29.7 26.5 4.6
1) 5-15 cm depth. Mean of nine samples per onae treatment,

4 —
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{%ywa SHTELMN - 12, .
.,LW&OH%%§ﬁt&$ﬁﬁmﬂ.ﬁﬁﬁ%#?,mmﬁﬁwﬁﬂﬁ@¢#EC&&Uf
ﬁw&bb%%ﬁ®£ﬁh,Kﬁ%ﬁﬁ%%%ﬁB%ﬂﬁmﬁgﬁhmﬁ.%wﬁmﬁﬁQ%
R, HHURI85% & TUREIK R O RE N ED TR 220 E BbH B,
B)Q#mR%WFH _
_ xﬁﬁvwmﬁiﬂu,4¢ﬁcbthumLTMM%ﬁ%%T,ﬁmrwﬁuzvéﬁ
A#é%h%n4Wﬁ%Lte%ﬂ@@%%&dNWE%ﬁﬂﬁ¢Lfﬁm¢$bto

Table I-13  Amounts of ‘orgdnic dry matter and
nitrogen added and yielded in 4-years -

_ : Addition (/ha) Yield (ha) .

._No S Treatment org inorg org-N oM N
DM N ’

t kg kg t kg

1 no K 0 0 0 33.5 594
2 As(L) 0 140 0 35.6 552

3 ") 0 210 0 35.8 549
4 ") 0 310 0 35.9 574
sl oertyysyy ¢ 1 11.6 0 410" 39.5 577
et . 28.1° 0 665 43,1 759

7 Mu(£)( ") 18.5 0 605 40,0 842
Cr(y)(1/ 2)As 6.6 50 235 36,2 524

N T BN BTN 50 333 37.7 615

10 | Mu(DX(C" D) " 8.8 50 303 34.7 649

GIERIThaN D 404kgE W INRBNNE D, (FPOLMERERIEILE CHELL, T O
TP ERH N ORARESHARED S0 Bl R, FAMBARRBIE, %3 E Y
AERELTOWE S, JORPAAEZVLOLELNEY, Toft, FEANEBEHOMEM
PHECECENLDONRET LR E LCREL NS, WFRIEL, ©5— K1
BEBE oML -TH, HENHEVUNOKRRGHERT I & 20 -1,

VE B : |
M 42 = A RS fE 8, _Ca'otalar.ia juncea (Cr) &EMucuna preta(in) &% hZ ik
L, BB@EhpuBimd THRET LY (BHEIAC 5) ORIBELTHMLAZBEOREY
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T%5oﬁ%hh¢h%$u&®&ﬁfﬁé; e

D) GREEE R RS~ 108EIIT, A2 H - M0 OMEE, GH 25~ N
. 01~300 kg, P i B.d~Slkg, K : A6~154 ke, Mo: 1~T2kgt i LAe Mo ROk D BN,
K% t.i'“ré:"{ a, Mg"/tiﬁt\.ﬂﬂfﬁ“‘:}bn o ' o
AR O B (2/8 BRAEND DN RRAE & XK (¥ élOim) 7 mm i@lhli $a1?3ui C1C83
1T, MuT88 12, N3 T E 690 mfc&mf—ﬁ e E '

2) :JJ,\#“'EC%“?'_Z)EE‘.?JJ ('815/82£’ﬁfﬁ‘) RN R RN (t/hﬂ) ::t%igﬂl 99, :I’Jéﬁl 50
TH oo, Jhiddslgi TRy e fﬁafz Ca0keh /i) f%n%m:sz ., RIERT
199 153, TT-112 CERBTHE S » KA T%é&c_tﬁ%{&fmwm LLA THN
DRI PORBTXARTHE, TEEEE 1, | |
Fieb b, #ﬁmrmwmﬁﬂuxa:AF@%ﬁ@&mﬁﬂt,%i%ﬁéﬂﬁ%ﬁb%
e TAEAOREMARR, NN DERIL, NTIO0 R E LRET XETHS D,

3) NORME : TAF X AMANOAMBE, WSRO NWIREE R HECHUT R
W, BERT6~50%, RIEBMEK TS ~12%, RIEEREHNKTI0~20%BETH - /e,
CEXID ) GRIER T2/3 BIEND RIBX DM S AEEVEERL, EHRTHD, WEHNS
LRI ON FUE RS E - R ARERC S & E L < BV |

1) B RIEOEMNC LD PROBKERE L HED, TORMEL, X PO TR
EOAXOATEMERRT, WEROLS ~2.0 i biEli. BNRBNOETERNES
RAE, K>N>P>G>lolic, RERTAHCKORBNNKEh-1, RIEERK T
b, TREORHMBAE. REKOEO~T0%TE -1, |

5) THAOHB : LEOLERERETEEY, FENOAL ST, K, Co gk & OBBR
P OEREREL, iﬁ@&ﬁ&%ﬁﬂLtoNL%L?H%??&%WT@%@%%%@
ok, HMREHRBOENOBRYUNROKEIED, TRENOEMAE LV bo LY
Wiahs, BERCTH, RER:HEITCEESR, B Kb L, LROMELAETL
7o _ : .
i%@#ﬁiﬁfﬁi:&:i’ﬂ“ﬁ@ti g #’L@[X:J;L\'cfo ;}%]ﬁijﬂﬁ ({ﬁjtg 3*95,}1,;, 4 5
KASEH DA DRERTRET S B 50 fey

) 5:5??:‘@3(%{1*‘?‘7] WERRCOFAN L BEODY -3 LED 4 SE B 03%&*“?5#’6(1;;,“{?2
HEHIE © 3351 Aha, NIDUE : 494 Ke/ha'C, MEE LCRARDBOS & 505 12
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BB, 2AFELEMRBHEORN-T 2 HARIEORE
Byperiment 1 : Upon the ¢ffect of the green manure on the absorption of-nitrogen

“1n gmmonnium sulfate applied logether by wheat (Field experiment)
1, ¥ & - _ _ .

RIESROBYERNT 5 ~FRE LT, BRE CFN) T5~bLAREERRL, 20
ENOLEBORN D COTBEBYT KNS 5. Ll oorbdici, $T NEAFT
BREEMGCRRE 0N S, HUMRED " NAHOREEMOEBERS D, & T,
CNEAEBROTEDE LT, REGIKEEO NRET L TRSREE LT, RIBSHALE
BBBRERONOTRE >V TOERET -k, | |

RILO X 5 HHHABYI, MLD L ERBEBERHENN L2BAONORICHEL T
RO ES B EAELIDRE, DRNEROEDEE LD ORETBESN S5, DRIEH B
~®wNﬁgﬂ%ﬁﬁﬁwmmu;vfﬁFiétw‘ﬁ%mmwmmnxaﬁﬁmﬁiéﬂ%ﬁ
Kd b, OLENOBET, RERBEO—MERELMOAE B0, BB END, %Lk
G BRI LR E B, |

CokSR, BREBEEAESAUNA TRETRY, BEORFEORHLED A N E A
BB, HictT - FOSHEM T, BMKEEOKCEEDTEENAZLOT, OEET
EHREORMMENDD 5 LA, FOREERENLOLBOAS, &> THRE | OESM
¢, %%ﬁeez{ﬁﬁﬁ LARKREROILFICLIARIII>WT, "NE#SBESHVWAABREERL
R
2. WBH®k | | .

HGMBEHE LIRS 510, REORHR(A—) *RBEOBAR (G-) 2HHEL,
CORLETNThERE LTHAT 3K — 1) &, BEELTHATHR( —2) $%H A,
SMBRORER I AN TS S, RAREQ NERY ('*N4 963 Bxoess%) TH 5o

Table I1-1 Treatment of the experiment

A o {/ha)
) 1) 2)
i Treatmeat Green manure Ammennum sulfate
Treat- L . i
ment Application DM - Bagal Additional
o #itrogenous of " applicacton application
Fertilizer Amrzorium T Kg - N Kg N Kg
o : sulfate
‘A-1 Armowivm sulfate alone ’ 4] 0 21 -
: : Basal
G-1 Creen manute + 7.1 131 2] -
fmmon fun sulfate
A-2 Anmonium sukfate alone 0 o - 21
Addicio-~
. G-2. .| ‘Green manure + nal 7.1 13 - 21
. Ammonfum sulfate
no N no nitrogen - o 0 - “
1) ‘Crotalaria preta, 2/3 flower stage Replication: 3
) i }
0 lsﬁ 1nbeled (4,963 Ercess X SH)
Seedfuy: 23/02 '82, Cerminatlon: 1/03

The date of Ammonium sulfate application; Basal: 1/03, Additional: 25/03
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SUER LIS Exp, | Nl A, TbB,  HEHARE. NpI®V&¢ﬁMWh.ifﬁW
&M, Crotalaria (2/3BI{ERY) it s & A% A+ B (mw>inmm&(ﬁm)ﬁw
2, ERENEN T AHBRERE L. ! Nﬁﬂmﬁmm@nwwm%aabf wfnbi
M(&mx2m)%tfﬁﬂvf,MM &ﬂhm%%ﬂﬂho -

CONBEE R B RO, REERRT Tl | OBaEF- T BN HL DR
oHE FEREKEKE LT, WBEAL, %%Rmnﬁ«ummLtwrmeﬂ.ﬁ%m
# (3/01), @ﬁiﬂr&tisﬁl B 7B 1 4:(3/26) 12 B L 75 o EERERE

3 LF (& ﬁmc~5)mmﬁﬁ§f®ﬁu.iﬁﬁ§% B O A0, BUMR, STEAML 5E
m%msﬁﬁmmﬁﬂéhmtnoﬁﬂuimuvzmaaimmm¢zwy1@@@@%@0'
~ 30 ) AHIEEL D5 mTHIN > o

AR CTHREREERESTR, Bk, NPKCamwﬁ%hWLﬁoh$&%
&ﬂﬁﬂm%%&%ﬁ%hﬁﬁfﬁﬁbf fn%n%%§®M¢&&ﬁ®QM%ﬁvtoﬁ¢
DOFEDHER LD 5 f,

iﬁh%t(ﬁ.%&ﬁﬁwjb¥ﬁmﬁﬁ,%@ﬂ%@iﬁ%ﬁﬂt,wrN&mrN%ﬁ
FLAN WFROBELEC, Cho0  NOMEDRDIE, HHONCLEHEEHLRE
15%%%%bt®f.%H@ﬁﬁfﬁiﬁ@ﬁﬁﬁﬁbﬁ#vtoﬁ%ﬁw”Nﬂm%ﬁ,ﬁ
Lot 0 KESFWHBORE DR >y - CINEKIEL, BRAFHCE -0
C HRBRERUEE o _

Y B ER %%E%%(ﬁ Y, LThOR bREMCREECELL, ERBOL0H
b OBMARE T, HEITR D OMERE L EAORABIIC LT, KHERRR L,

ShiH URBTRERABICE - THEEHERBNL T -/, .
:@;ﬁa%mimm@usur.m&m%%m&m;ﬁfé%aia@ﬁ,ﬁmmﬁmm

—

Table II—Q The growth stage of wheat and dry matter yleld )

(Kgsha)
(’m"n; 1 a 2 | i 4 5
stagel) B )
. Date | 26/03 | 15/04 16705 : 25/03 ' 15706

No, > Straw’) | Straw | Straw  Ear  Total | Straw  Ear Total | Straw  Ear  Total
A-1 189 | 2,27t { 3,023 1,147 4,170 | 2,182 2,022 4,206 | 2,216 2,124  &,340
6-1 389 2,338 | 5,000 1,176 6,206 | 2,440 _ 1,560 4,000 | 2,367 2,425 4,792
A-2 189 2,126 | 3,524 0.9 4,437 | 2,343 1,832 4,178 | 2,435 2,152 . 4,787
G-2 389 2,663 | 4,335 1,181 5,516 | 3,256 2,245 5,502 | 2,819 2,741 5,560
no N - 2,474 | 3,192 1,288 4,481 | 1,720 1,836 3,655 | 2,391 2,138 4,530
1} Qrowth stage: 1 : Vegetable growth, 2: Bootinmg . 3: Middle heading

41 Yellow ripe © 51 Full ripe

2) Straw: Steam ¥ Leaves -
3) Dried ar 65°C



&0, MESLYMUMOEEEHOBRMAKEC Y, #h, BLOWMNE, BEOTIE
Mind B Y RS IS LD bR VCGEIEEARL £y 0k S HER, RAMICE Y N
MO, B0 EERIEK (G~ 2) > G0 M HE LK (G— 1) = Hvea e
R (A= 2) >HERMTIOR (A~ 1) T8 %, | |
2) BEESHR: D AXORREHH (£3) B, MAORbREMEN (F 1 MHRM) © it
BTLE ~4.8 KERUAN, Pk, REBOMGADLL, ZHMTE 0.7~0.8 %1215 - foo
=7, WONXKE, BEMAIZE2.0 ~2.2 K Toh- AR EcHig L, BB 2 ~
as%tgumo%mMTm@wﬁwﬁﬁent“a%mmmﬁgumwxﬁfméc
ETRILOMOBBE, BEBEOSSE 1 QAL T EE LT SIBEAICLDN%ED
PEOEERLA, LA LREEEOBE I, B E TREENAROFID DR, B
%, BILHAROANEOHEICE -k, BLORHABEHO® VI, SEEFOEIICHMD
PRI & THIBIES TIBT S » o4, HIMBECHERHED SN e 20K 5
CHMGONSOBRS, RANOERL HEOKRHBHOEVARON TV,

Table 1I-3  The concentration of total nitrogen and lSNwexcess yA
of the wheat

el e [ a :
No. Straw Straw Straw Ear Straw Ear Straw Ear
A-1 - | 4.59 3.18 1.35 2.06 0.88 2,13 0.68 2.13
-1 4.78 2.93 1.31 2.05 1.16 2.60 0.81 2.38
ol A2 4.68 3.15 1.60 1,99 1.03 2.18 0.88 2.06
& ez 4.91 3.3 1.66 2.22 1.12 2.37 0.90 2.29
L 2,40 1.40 1.97 0.72 2.16 0.48 2.00
| a1 | 0.569 0.317 0.303 2.201 | 0.356 0.361 | 0.390  0.290
2] G-l | 0,335 0.234 0.239  0.203 | 0.251 0.263 | 0.242  0.257
81 a2 0 0.496 0.634  0.515 0.544 0.506 0.532  0.467
o | o2 ) 0.398 0.405 0.390 | 0.353 0.349 | 0.385  0.368
2l no 8 b 037y | 0.365) | (0.369)  (0.36m ] 03780 (0.370) | (0.372)  (0.370)

1) The value of back ground

MEHRD  NOBELR IR LA BEORE, BEVTAOBBIZEVT L, BIEH
AROBEREMKED b, 2EFMMEBLT, UN%GEC BHEEUAOS TR RIE
EAHmE) A oONRNAMSES S ENRENL, $4, NKOBEFATE>BRT,
TR REO R I AFORNEE I LhBHORE,

35%ﬁwmﬁ:nA¥mx5Nwwﬁﬁﬁ4mﬁLtuﬁﬁﬁ@%ﬂﬁﬁ%?éﬂ@@%@ﬁ

CEBRARMTIRRERSORT, BT SAMUMBIIE > THbRI, $8b 5, RIEKARE

WA LREBRARED S, FAELBERETER & 2@%5 Lk, |
NI BILR S R IZMENORRCEL THkoFRFERS R, T RBEAOBE,

— 09—



UL D & 3 BB K O 5 AU ET R & D PP RS LY, R U0 5K B 0 147 I > 2 4
%wﬁtmu;nﬂLﬁmwmﬁNma%ﬁ%mﬁmem%mﬂﬂ%LﬁMumb &hf
RS R, OB Kt 0RO R L S T EMERIKS LR bO & BbRs,
&WW%ALmﬁﬁb&MTMMRmﬁﬁ$MM£D@@mmmﬁmﬁ%ﬁ,W&@ﬁﬁim
DBABERE BBV B, :A#@&fﬁ&mﬁﬂt&ﬁf;ﬁmﬁﬁmmﬁxbp@
@“mﬂﬁ%Tbkoﬁﬁ®%ALm.hmwﬂ%mﬁ%MEafﬁémmaﬂtt&{%%
NOHME&EOHBERDE L, ZoREOHCHRLS ntﬁw&m R (I

_ - _ o | 15 :
Table TT-4  The amouat of total nitrogen and N up-taken
in wheat ' ' '

“(Kgdfha}
’ .(:ITU\.ith. 1 2 . 3 4 ) 5
sLage N : ) 3 : .
Ro. | Straw { Stvaw Scraﬁ Rar  Tetal | Straw Ear Total:| Straw Ear Total
a1 170 [0 | 408 23.6  sha | 192 431 623 [ 1501 457608
Elot 1186 [ess |65.9 241 900 { 26,8 406 67,4 | 19,1 577 6.8
ol a2 18,2 | 669 | 56.4  18.2 766 | 241 39.9 640 [2L.4  ALE 6%.2
Sz { ¢z 9.1 |88 | 720 267 987 | 36.5 532 897 | 25.4 62,8 . 88.2
POl o | - 5901 | 46,7 25.4  70.1 | 12,4 418 54,2 |15 428 . 54.3
A1 2.06 | .52 ] 2.40 139 388 | 138 315 453 L19 2,65 .84
G-t 126 | 322 | 3.6 €99 405 | .37 215 352 | 0.9 3.00 3%
o | a2 0 6.69 | 7.22° 1.89  9.11 | 2.5 4.07  6.72 | 2.29 449 6.78
4| e 0 7.07 ] 5.00 2.11 8.0t ] 2.59  3.72 631 ) 1,98 4.65 6.63
no N \] 0 0 a Q 0 ¢ 0 Q. Q¢ 0

O BEAAE  REERONAEERS LR L, SABORBUTHET 5L, TROBA
ﬁmgﬁm,m%,mmgm%.—rﬁmvsﬁmgw%.wmm%%¢;wfn£ﬁmmm
T%EN®@%$H£¢LTMT,iﬁ@ﬁﬂ%%%mﬁﬁﬂﬁmﬁénéoitﬁ%tﬁﬁ
BALED BBV LOERbR BN BHTEEKIAECEETFTE, RI00O N B2
RISk B IRIEN OIRR A1 C W HEHE LB A B HB, o
ﬁ%ﬁmkﬁ«mWﬁmm%A,ﬁW@ﬁ%l#mhbﬁﬁ?Vmﬂm$mﬂmb Y
KOERE, TEEH» SEBBEHMICESMO6A M7 miz bET 2BEO LY, LEH
ENOKUE L BRBRB S - bO L BDRE,

Table II-5 The availability of IJN added

@
Growth
stage 1 2 3 & 5

No.

a1 | 9.8 7L.5 18.5 - 21.6 18.3
6-1' 6.0 15,3 19.8 16.8. 8.8
A-2 - “31.,9 43,4 32,0 32.3
G-2 - - . 33,7 38.1 - 30.1 31.6
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5D MR ORIE EPRME  RINON D P, K, Cale 094 F= L BRRE( REE
RAR LA 2 BIE 2 QI 3 B )& RIS A S L b B2 6 15 L fe
'@MmmﬁﬁﬁdéuA¥®%&%E@%%mmgwmxbmﬁmﬁu;mmutﬁmnm
RLEGDOERELT, BERSORRRERIL, hoo@oRIE LTlMLERICH
THEHMARHMRE Lt boTh 5, |

Thick B e RIENOMMEE, WLORINH T %, BIEHETIT.L%T, ThTh
CORIEH T ZWEN DTG PI0% I I H1/2 BETH B, BN bIHEIIRR D % A (S
VIERL OB, WEOHRI LD SIENO B RES, CANERENT T HEC
RBEBL D EWEINS, N NELTHRELPTOWNEBED, MR LALOKS®
PURB VGRSV, BIECHD LA HLOGHEROBE D1,

Table II-6  The availability of elements in
the green manure by wheatZ2)

~

Element N P K Ca Mg

‘No..

Total amounts of the elements absorped by wheat (Kg/ha)

A-1 67.9 9.4 78.6 9.0 7.1
G-1 80.2 13.0 99.0 14,7 11.6
TA-2 71.1 10.3 81.6 9.1 7.2
G-2 93.6 13.3 102.3 13.9 11.2
no N 64,6 8.9 56.4 8.1 7.4
Aﬁounts of the elements up-~taken from the green manure(Kg/ﬁa)l)
G-1 12.3 3.6 21.7 5.7 4.5
G-2 22.5 3.0 20.7 4.8 4.0
Availability of the elements in the green manure (Z)B)
G-1 9.4 21.1 50.6 10.0 12.5
G-2 - 17.2 17.5 49.4 8.5 11,0

"1} (G-1) - (A1) or (G-2) - (A-2)

2y  Samples: for A-1 and G-1 The 2nd sample.
for A-2 and G-2 The 3rd sample,

3)  Amcunts of the elements added from the green manure (Kg/ha)

N: 131 P: 17.1, K: 41.9, Ca; 56.8, Mg: 36.2

: ﬁftiijts, ﬁﬂﬂi%ﬁBﬁ#i,P:lT.S ~21. 1, K:49.4~50.6, Ca:8.5~10.0, Mg:11.0 ~12.5TC&H
nte CRODEAUEBRKELE T 2O THAVNDS, GEMEICL > THEhE®Y 2
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L HA (%) OBREQ, (100 - FTE) &LfﬁmﬁwuiPﬁmKﬁ&CmMJmﬁsﬁub,;tﬁ
~OBRSBLDENRMETESD - : -
fcirrslﬁi?&!ﬁfﬂﬂc&;ﬁ!%Ei"i“[}ikbu5NLML0)?HM}0)URJB{:R&%1L§SH i, Py Ko Ca Mg @
MHEERA L bhbhbSd, WX %mMW&ﬁwWEQM%Wépmdﬂb%mm%mbko
%cKﬁ%mﬁmkémcmmwﬂﬁfmﬂﬁmﬁmﬂuw-v%ﬁﬁﬁ%@ﬁﬁuﬂhﬁﬁ
FHBCLR, COKOEBBILC LD FHOFRERES N VSR k, Wl
N, ROZOREROERE L3N0 2, 1{IinF4 >y THEKOLRNTORUHEESD,
fEfi L A RINERET 2 b L Bbh s, , .
Rl EHED S mxvmi$$®hAp%%ﬁkﬂi%&§®@hu_f@wm&ﬁmﬁk
@ﬁ%%ﬁ?.MQI®%HH%®%%§;h6%mmLTMJ ' '

table II-7 ‘The origine of N absorped in wheat

Origine Soil : Créen Ammoni.um 1 Torat
of N ab- manure gsalfate .

" No. sorped Kg/ha % Kg/ha z | Kg/ha % Kg/ha
A-1 | 63.7 94 0 0 | 4.2 6 1 67.9
G-1 64.6 81 | 12.4 15 3.2 4 | 80.2
A-2 63.2 89 0 0 7.9 11 71.1
G-2 64.6 69 { 21.5 23 7.5 8 93.6
noN _|64.6 100 | 0 0| 0O 0 | 64.6

6) JLFBREEOMK : TAXHFBRMLANELRBORBMZFHFHLARHREER T IZRL

fo AHHEILA¥ORNRNEL YD, HEGRRCLENR MERROME) RN BE
%ﬁwf,ﬁﬁm%N&LkoéNEL%T ERERONBES TR UL,

REIVHELAOL I, LHEHENOHAREL (EL, BREARTW, mwmmfw/,
IR T89%, RICHMIK T HBI~60% 1T L, SR S AIREE RO N (3 15~23%
A T '

ULE, A&%®F%Tm CET @L%ﬁ?%JA?ﬁﬁTm ﬁmmmmmamEm¢b
bﬁ%&btmmbtb#.mfvmbééA.E%Nwwui%b&béu&%mqtoi
RRIEOBRE LD HENO— B0 BICRRAT 5 Bbh A EHDBULAD & hf A
SAFHRDPORENOBREICEEL L, -1,

. Ef

r

WEERIEE AT AL, COMMERBERGBIBSE LT, 2 4% L5 HLNORILE
HEBEEE-THEL, ﬁ%N@&ﬂk&ﬁ&#Tﬁ%%WR%%MﬂLtoH%m£%1®
l%ﬁr'“N% ﬁﬁ&mmrn,torﬁﬁ#u&w&vfééo
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1)HA*@%mmﬁﬁdﬁmwmN@&Mﬁm@ﬁéh%ﬂhLﬁﬁﬂﬁﬁ%mmﬁtﬁuﬁ

C ARBEOREBE S LD SR E TR A

2) HHENG 2 AFIC L BREE, EHABORSHT, REIHORA, RIETe%, B
CA3%, RO OBEE, FIT0%, MINTIBN L, FALTMEBECE D, & R
BE SIS BT X 0 b 1§ & 73 - o |
_;mxﬁaﬁum,ﬁmmmﬁﬁm%ifwmmm7mbmmmﬁﬁqttb.:ﬂﬁ&é

CNOWUE, MR AREF T TORBAIMI LA MEKIET 2 bOEHEL N, EL

RGN OBE IR, EOERNOIRIBIEY SRENOBK~OWAS L, BEAETHY
SAMETRN ORI L BRBEMORENHZ 52,

3) EHEHKICLD OLAFINIAFRIONP K Ca Mg OMAREHE L, NBBRTIEEMNT
0.4 %, BIEDEE TIT. 2% & MIMRAT D A X o 2 A%, MO B T R D15 <
P :20%, k:50 %.Ca:9 %. Mg:ll %MEETH -t

1) ARBMTOLBMERO 2 LFPINERIC LS SR AE, KWLEWHRKT9~94%, ST
K Co9~81%1c bl L, TOSEBUMBD oL, |

5) ARBROFERLY, ILF¥OEFEMIREMEUDPT VLT - N TR BREHANOHE
BIBIEE LA BRI SN S & AR fs
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B 2 A4 Y Y E 00 502 RIS SMERVRREROTE

Eypeviment ? Upon behavibr ol the ﬁitrngen in the green manures at.lhefwheal'
soiling corn cropping (Pol experipent)
1. #8 _
GIEEROoBEE -BHEL( MM T LG, HHE CON) fﬁ%’%Lf‘%?zﬂE!%ﬁ’( L
”Nﬁ%FﬁéﬁL.JAFé§Mb@%u3/€ﬁﬁkbthhiﬁ*%ﬁ Hik s Lo
bbb, {F @JCDN%EUIR (D & ERh (etpd:iey ., EHABKCIINDERERUND
Bk oW, L mRe L . 8*::Lﬁ'u.%€!~.f)t\‘((i mﬁ“bfﬁfﬁ&l&ﬂfﬂﬁfﬁiﬁ@tﬂu.
itﬁmwﬁé&ﬁwémmLﬁﬁmmmhbﬁvtoﬁﬂk?hfﬂ.ﬁﬁﬁ(C/N)mﬁ
$&ﬁﬂ%ﬁ®@“u;é%ﬁtom1bﬁﬂttaééuﬂﬁlmﬁﬁ%ﬁM@MiﬁﬁNﬁ
Bk b | | '
2. RRAH
1) 'O N IE O # 3 _ -
2/2,000 v bz, RBHMERES V-0 (VB OTEE CARNLIMBLHL I E M)
CmEMREME L. FEEABANL, DA NP MBERETEML, Bttohmt BRSO
BER-, BROKF, EAEHORF, RgAIte, WAMEREER (C'N) OREHEE,
GNBZRRUNEBEE (CClexcess %49.43)%, LA LI0EE L L TEFEMR D 3 @
SELA, S NREAE (Vkg/ha) 2. Crotalaria juncea (21350, 1 & (1AC 41) 124 100
ChB. VTR bEMNOEMEcheck T 540, BEERLBI LA, HEROBHIEHT
U TH»ico FLYERERE S NREREOBCAFTERROME M > s WTFh LA T
ZERTHIE, ' ' '
Crotalarialt, HEH#E%560 BOMEN S, 107 HAORAMICKRY, @R, B (Lwmil
T) LTAREANKOEIREE L, 4 % REHE 12088 (BHGD CW0E, SEER

Table T1T-1 Nitropen constituents of the materials used

Used for " " 2) 15N
cropl) atet.als W% . O/ Excoss 1
ASH Wac Reagent (13Hi1,) 250, 21.20 - 49.43
G+ (low C/N) WEC Crotalaria juncea (Elowering) | 2.92  16.4  9.85
" (medium C/N) | W - " (matured) 1.2 319.7 3.97
" (medium C/N) - C " (" 2.0 23.6 5.43
" (high C/N) WEC Rice straw « " 0.59 81.3 29,80
_ GM  (Mucuna) - W - T} Mucuna prata (flowering) 2,54 18.9 0.00
‘1) W: W Wheat, "C: Corn 2) C/N: Calculated from the N % and the € content
1 : : assumed to be of 48%,

* >x labeled material
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R, BB U CHEREE & Lz, Crotalariailiiid, BHMA—S 5 LT REO R LT,
”N%:%%ﬂ%iﬂﬂ'._%:?&*ﬂ%ﬂtf:o PTORECHVWAKEL BIEONY, /N 'SNescess XD
TR, BLERLE,

Table IIT-2 Design of the experiment

il L Mt (es) o o Corn (Cargill-11b)
Ro. used &3] H &3] N : GH N M N
1 ~ Treatment _ t/ha kafha |gipet  walpot Treatneat t/ha  kgiha | pfpot  ogfpot
1 No nlirogen - - - - Ho nltrogen - - - -
2. Ast ® - 250 - 70 asx - 25 - 142
5 3
‘ - @+ @ LI S S . .-
2* Ho ASK (@) s - 250 - Tt n - - - -
A e ( Residual ) _ .
3. GHA (low C/N) 5.0 146 b4 409 G (low CIWD 4.0 117 1.2 327
k N LI n " " " - n ~ - . -
. (Residual)
[ Gt {medium C/1) 4.1 [ 12 145 6% (medium C/N) 4.0 81 11.2 227
4t " " M " - _ - -
{Residual)
GHE (high C/N) 5.0 10 1 83 GH* (high C/E) 1.5 9 4.2 25
51 st " n i» " u - - - -
(Residial)
6 G (Hucuna) 3.3 83 9.3 303 CM* (medium C/R) 8.0 162 22.4 454
. dubled amount
GM (M i "
H N Aé*u%na) 1.3 fsa 9.3 303 oM (medioe G/M) 0.0 a5 iL.? 239
8 250 - 710 + A8 D+ @ 284
G (Hucuna) 13 ¥ 9.3 303 1 (high €/} 15 9 iz P
+ As* @) ' + . +
2590 - 710 tas * B + @ 50 284
9 No altrogen - - - - No nitrogen - - - -
+
10 cr ast B - 250 - 710 AS* _ 25 _ 142
+
) & + @ 25 ii‘Z
. “ - - - -
10t as* @ - 250 - 710 (Residual) -

1) Seil: Taken from the surface {0-10 cn} of the eiperimental field of Exp 1. '"Ne-N": [rom the plot “no H', "+Cr'™:

from the plot '+ Crorataria (F}(1/1}", treaied alter 3-years respecrively.
4: labeled with 158 Reight of GM: 65°C dried material. AS: Admmonlum sulfate, G.M: Grean ssnvre

:  basle dressing, (@ : addicional dressing.
Cowmon fertilizers(kgfha): For whest: P20s 200(supsr-phosphate}, K20 60 {KC1)

cal 2,000 (Cacaﬂ. FTE (BR-12} 3G
- For Gorn : ¥305 200 (super-phosphate), K20 §0 (¥€1}

Replication of the treatment: 3 -

2) AEME _

H o R L Ae PSR 2 M. BRI | ~ 8 THMM NG LI NIz & B ERE DA
(B, BXP-1 T EMEEER S LTEANBORBROTFEOLEERRELE (No—
N+E#E) ., N().Q"-;IO' DOREBEIZEIP- T B ACrotalaria (FAEW) 2 BEAT 3 EMKET L
BB LRI L A BEE G TEAEE RS LA (i) o W R bEBEEX 0 ~10n,
FRBI0~0m®+HEC, Bk, BE4moHTHNEELL,

BB L | SR & 5 B ERRAKEMET BRRESY LAy FEMVI, M5Lysineter
RMEWib, bRERLEE OThLETTRERE £y b0 BB EC17~T8m

I, o e RELEE0mE S B, Ky bAOLROE (k) Bl
~ N #6585, TH20.29 . +CrhiR: #5109, FE20.13 &A1,

BN | ~2 &0 ~10 T, WRERCWEMN (LRTIEE 2 H2RER) RHTT
Dlo~ NAME +0r EEDIEMNTE Do Vo8 ~5 (2, B CNOME, b, %03 B
BN, D AEETHOFRLSFEHAL AT, 3EY. 424, 5E5 BACHE—M
WCh . 2 AFREDHE. MO LYEaT VERIELEN, COEENZ, 8, 1, 5
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B b N & LR N R B G b TH B, REANEE LS NGO
X BELSbENERDEENT VST L BB, o
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Table III-3 Amountl) of total nitrogen in plants_and
leached water

No. Soil . Whegt _ Cotn Wheat %Iéorn_
used | Plant Water Total | Plant Water Total [ Plant Water Total
1 | 100 100 100 | 100 100 100 100, 100 100
' (585)2) (54)  (639) | (275) ( 26) (301) | (860) ( 80) (940)
2| no | 168 113 163 | 217 632 254 186 285 192
21 | 175 107 169 117 465 147 157 224 162
3| N 117 189 123 137 146 138 124 175 128
3t " L o1 o113 0 123 114 116 168 120
4 97 131 100 116 162 120 | 103 141 106
4" " .m " 100 15 93 98 94 98
54 85 148 90 97 212 107 | 89 169 96
5 " n "o 96 150 101 | 88 149 94
6 140 83 135 183 212 185 .| 154 125 151
7 202 141 197 185 116 269 | 197 473 220
8| 196 213 198 189 477 214 | 194 299 203
of + | 133 74 128 | 126 335 144 | 131 159 133
10| or 190 81 181 | 214 1,285 ° 306 198 473 221
10" 192 128 186 | 156 . 588 194 181 278 189

1} Relative index, being taken the values of No.l as 100,

2} ( 3}: Amount of total nitrogén: N mg/pot

CHBHERCEE ) | .

SBBITHL, ThEROEYREIE N ORITL R, BAKEE 5 RN RER
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TGO o 4 H, BB TR OEROK E b BS AR E BT N B
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%07~ 8 BN IEH OB & 5 R I 3 AT, %7 TN OIS T O BRI,
Jrbh, CNORKEWTON (''N) OUIRGBIEERL oo % 8 12 IR CNOEHIC &
B (A B, MAOREO TERMLARSAD "NE, b0 EEFNE LD E]
Wi b HERE, ECRBENRCHTACh oA RERES LT, RRACNEHOEEES
WY 5 —oOHEHE Uk, S

BT, REREA RO A E SR ETNE LROREF LA RRE B CREER I,

Table ITI-4 Amounts of leached water, nitrogen and
average concentration of N in leached water

Wheat Corn

7 No. ﬁzzé Leached N leached Avegége ] Leached N leached Average
: water in water contentration] water in water concentration

L/pot mg/pot N omg/h /pot ng/pot N mg/h

1 2.53 54 21.3 11.22 26 2.3

4 NG 2.74 55 20.1 12,75 167 13.1

2! I 1.83 52 28,4 11,55 121 10.5

3 N 2,45 98 40.0 10.97 38 3.5

! " " " 11.75 32 2.7

3.25 58 17.8 10.54 42 4.9

1 " " " 10.94 4 0.4

2.46 66 26.8 10.85 55 5.1

! ' " " 9.77 39 4.0

1.72 41 23.8 11,74 55 4.7

2,15 76 35.3 13.62 302 22.2

8 3.17 105 32. 11.71 124 10.6

g + 1.16 44 37.9 13.04 87 6.7

10 Cr 1.03 51 49.5 11.67 334 28.6

10‘ 1.137 63 46.0 10.64 153 14.64

Average infiltraction rate: For wheat 7.1%, for corn 42.7%

1) iRt HoER
BXP— li=bd A b En I vt LABRHARRTHRICERLAIFMI DL s MIRNE
E(M~N)¢Gmmmna(ﬁﬁm,%ﬁ?%ﬂé)&%ﬂﬁﬂ(+m)®iﬁﬁﬁﬁwéﬁ
BT, WEROLTLN1, 2, 2 &9, 10, 100 OBMTHHT 5.
a.W%wnmmﬁ:ﬁﬂﬁ+u>w—Nf%5ﬁ.ﬁ%ﬁ%ﬁ@%éméﬁﬁBW%bﬁ,
RCTENO - N DI bRt (FD) . WEBAKL, ENTHILE, b7 ED
:JV&QK+M>mﬁNT$atﬁ(ﬁ3)}ﬁmbt”NTﬁﬂﬁﬁiﬁﬁﬁﬁmﬁwﬁ
WAoo (8) o cOEIRACrEETRIMBAONORBANRZIV &1,

CNOHBATORRIKEDIEMERD (BT .
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b NG (R4 : 3 AFIED £ S LRI RADE VAT O RO AR AR
¢®N%&®ﬁﬁﬁﬂ@%mb@ﬁpﬁﬂmﬁu@@wﬁ<;mmN§éL1mimMK&
gﬁma»otoLmurw%n:yﬁ®¢ﬁummmﬁﬁ%p<5“%%““2Nﬁﬁﬁ
2%ﬁ<5%m+ﬁi%@ﬁﬁ,mmNﬁum~Ni$w2w3%K%ﬁLﬁ9cn&wﬁ
%mﬁ%ikmmﬁmmmm;or.iﬁ¢fﬁwmﬁﬁéﬂkNm+m@ﬁﬁ§§éim
Nmﬁﬁﬁmié%#,ﬁﬁumméﬂkﬁbmmﬁNwﬁﬁﬁﬁ%KﬁLfmymimﬁ

EEREALVWLOEEL DN,

)
Table 1IT-5 Dry matter yield
Yo. | 811 | Wheat —— Cpf“_ Total
used | crain Straw . Root  Total ’-+ .Root Total
: Stem . )
1 100 100 100 100 100 160 100 | 100
' (15.012)  (41.9) ( 9.7) (66.6) | (31.7) (16.1) - (47.8) | (114.4)
2 1 132 116 72 113 211 289 237 | 165
2' | NO 149 111 56 112 126 119 124 117
3 || 119 110 45 102 138 145 10 | 118
3N o " " n 116 109 114 107
4 100 102 70 97 118 117 118 106
4 " " 4 " 120 88 109 102
5 95 94 50 88 98 99 99 92
5 I " " " 97 96 97 { 92
6 | 114 118 7t 110 133 258 175 137
7 108 126 83 116 215 212 214 | 157
8 S130 119 58° 112 188 199 192 146
o |+ 06° 110 46 100 | 127 88 114 | 106
16 |eor 108 125 . 64 119 185 268 213 | 154
10° 111 126 62 110 154 129 145 125

1) 65°C dried. Relative index, being taken the values of No.1 as 100,
2) ( ): Weight of dry matter: g/pot

c.@ﬂQ%%Wﬁj§8):MN%#?®@L%®Mﬁdtm%mab4m>mémﬂ£q
et WBRECECHORE >0 LA LHREMAAE TR, 2 L¥OME, THRE N0~
'N>¥m?,be§m&¢+m>m7N?%qtorﬁfnnvﬁu,gwmgmm@ggm
“N>*U5ﬂﬁﬁ,ﬁﬁﬁ§fﬁ¥h>h=ﬁf,W%@N%Wﬁ&ﬁtﬁﬁﬁbak(ﬁ
5)o:®;5nnA¥@%é,+Wiﬁfﬁﬁmmt;b%%ﬁ@@m#¢abﬂtwm@
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Table ITI-6 - Dry matter yield efficiency of N in plants

Wheat Corn
o N Grain Straw Efficiency §2) Leaves Efficiency
" | in Plant . _of N}) | in I'lant + steam of

' mg/pot g/pot g/pot Grain Straw mg/pot g/pot N 1)
1 585 15.0 . 41.9  25.6  71.6 185 31,7 171
2 981 19.8  48.5  20.2  49.4 342 66.9 196
2' 11,028 22,6 46.6 21,9 45.5 216 39,8 184
3 686 17.8  45.9  25.9  66.9 239  43.6 182
3! " " " n " 207 36.8 178
4 567 15.1  42.6  26.6 75.1 203 37.5 185
4 " " " " " 192 37.8 197
496 4.2 39.5 28.6 79.6 171 31.2 182
5t " " " " " 170 30.8 181
820 17.1 49.3  20.9  60.1 216 42.1 195
7 | 1,182 © 16.2 52.8 13.7 44.7 324 . 68.0 210
8 | 1,149 19.4  49.8  16.9 43.3 339 59.7 176
o | 7177 15.9  45.9  20.5 59.1 | 247 40.3 163
10 | 1,111 16.1 .52.2  14.5 4&7.0 333 58.7 176
10| 1,122 16.7  50.6 14.9 45,1 306 48,7 159

1) Dry matter yield efficiency of N in plants: Grain (or Straw) g/n in
: plant mg

2) W in leaves + steam, excepted in root.

15 .
Table 111-7 Dilution factors of ~N in plants

No 2 2t 3 304 45 st 6 7 8 0 10
- e ....._...I—.....m,,_.___l. . i .. 1 3 ']
soil No - N + Cr
. i e — .
Wheat | 2.19 1.77 5,49 23.3 29.7 - 7.73 2,14 | 2.47 1.92
corn | 3.20 18.1 4.82 11.8 9.33 33.5 61.8 68.3 7.28 3.65 4.10 3.38 18.5

; 15 . '
Dilution factor = T-N mg in plant / "N mg in plant .
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FBlmT LI, MitEE LIz A i~d)6ﬁi<"N@ﬁ&f&ﬁéti;ﬂ!ﬁ&fﬂf»mﬂﬂmmMﬁé 0,

FILA R 3 e 063 % 1% L. x}iﬁmiszxﬁi_ﬁtto m%wﬂmﬂi%{701“1\1037?%{:}&1*&53}149#1'
TWBMN, iS@%%dF®$%$%#hm JHN LD OIS VA, No~ N
BOT HE@EE S NRIRIC RS &auic<mm<.w4&m%®§muﬁ%Mm ER
NP IO & W+ Cr R TR, 570 &50% & MBI - Fes R
LfJ\L.I:ﬁ&@?kLatéNmiﬁmﬁLEﬁLfti b b TN & R O 8 VA,
CREEBEEA KX LD L bhéo1A%®+§ihﬁ@$%&m®§u“NWWﬁ®
Wt b (R6), Mbe bd_j:tﬁN -}'%llﬂﬁlﬂwﬁiﬁh‘{buéjt\bczb\ 5%

Table I11-8 15N measured in the plants and leached water and
the rate of 19N remained in the soils after the expeliment
o,
6‘?0 15N added 158 in planc 15y in leachate 1)) Rate.of
: 15N rema-
; . ined in
¥ c T W c ) ] c 1) T soll (1)
2 710 284 994 | ‘447 187 634 3 fel 472 681 31,5
63}  (34) | (63.8) : (68.5) :
2 710 o | o’ | sr¢ 18 I 597 2z 5 7 604 14,9
(82) . (14) | (84.1) S| 851y
3 409 327 | 736 | 125 78 203 9 3 12 215 76.8
Gy Ay | 27.6) ' (29.2)
3 409 o | 409 | 125 26 151 . 9 1 10 161 60.6
' 6L (9| Gen (39.4) _
4 145 227 372 24 34 58 1 2 3 | 6t 83.6 .
an  ao | (15.6) (16.4)
4" 145 0 | 145 24 3 2 07 1 o 1 33 ] 7.9
: an. (N} o2 (22.1)
5 83 25 | 108 17 4 71 1 1| 2 23 78:7
: b ooy sy | (9. | (21.3) .
-’51 83 0 8% 17 4 S 21 1 o 1 72 73.5
_ 20y ( 6y | (25.3) (26.5) .
6 - . 454 | 454 | 69 | 69 - 4 4 k) 83.9
{15) { .(15.2} (16,1}
7 710 284 | 9% | 436 139 575 3 7% | 84 659 33.7
(61)  (25) | {59.8) RO I (195 VI B
8 710 284 994 | 538 127 665 29 24 53 | 718 27.8
(76)  (30) | (66.9 ' (72.2)
10 710 284 | 995 | 449 174 6523 2 73 75 698 29.8
. (63)  (32) | "(62.7) (710.2)
11 710 0o | 710 | 585 23 608 15 4 1% 627 1.7
(82)  (21) 1 (85.8) |. (88.3) .

( )t Availabllity of ¥ added (%)
W : Wheat, €: Corn, T: Toral

ﬁf@ﬁ&emwm%mmrm&Utﬁﬁﬁaoxsfaé'ﬁsu$¢¢5m(ﬁz,z
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LEATOARBLBOBEHE ON (P OFMN. WENOHBILL L 5E% lanobilize-
tion) #£EL®IMkbOLEDNS, |
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Experiment I'\": Upon the effect of nitrogen in the green manures on the growth of

9 land rice (Pot expétﬁm_ent).
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ﬂEﬁXT—?k$b HMEABRT 3 HESNBEOBR U2 ONSILCCES 5 & 9mK
BRORE T AMD, ChoDRAKEE LTOBMEbELELIOCHE )0 FRRT
Hohd03b, FURMBUKLANSOZRRENRETEEEZRIT L,

D BECh-TEB0THENORANREE ORBIC LD, P EHLS 52 EEM -k

$€'C§ﬁ“ﬂ;tcl:@9§$§}ﬁ“i’i®'f%Ujiﬁffﬂ' RBEOEBEMS S LT, e, T -

Fe RS OMNEBE T YN itk B ENEET, VBTSN CLEICT A EN
205, COUIHNREOLHDEBAINIBEMEHTEHCRETEFENSCI>ELLbOT
H5b,

DT, BENOEDIEMNERLA I 7 I TEOLII CEBEhsMEHRHAL, e)TR, 3
fﬁfaﬁmﬂﬁgiﬂéf:lat%?!iEi%Ifﬁ[Z:tiﬁ%été‘xt L, it A BHETLEBREERoBRHoLIE
BloXZRE kL,

2. RBHK - |

1) "PNEZRFEOHY . 5158#423& L<HCrotalaria juncea #M\WWi, #H@Es b/ — i

(W)GTEi@&MK4ﬁ®E;¥wh¢XEO{D,C@iﬁ%%mmﬁm,bﬁﬁ,ﬁ'

. ﬁﬁ%ﬁ@m3%m)%ﬂ@b+ﬁ&ﬂm&&,mmﬁsﬁgﬂﬁﬁLMHmaifma

R L, COmB, O NERWE (Aton %R50) DIOKEHE ST THHL A, 10
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T, TEBEYH—EM Uk, o
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GRI . BH, E HIEEE) , Mk GH3T.5 aBUTFOR) . R (A LT LEAERS,
BRSO (1) o) 8o BB OEET & FR%, 0CTHMERL, BMEETR, &1
BEO—HAELDHIL, N%, NGO LI

AR E LRI I L AL 1+ TREKOHS QRN EF T b A TH
Wlko RBORBEHRBERND, EHH AL TES 2~ Sk WIFLEDBTEBo
S5 R TH B,

Table IV"l. The rate of plant morphorogicallparts of
the green manure (Crotalaria juncea) used.

F1 +
GIZ:ir Leaf Stem Stubble Root Total
En) 2) : .
i DM yield 12.1 23,9 50.2 6.3 7.5 100
|
2’ N % 4,26 4,72 1,38 0.71 1.79 -
5O 2)
£ | v yield 20.4 46,9 27.5 1.8 5.3 100
H 2 3
g9 | c/m 11.7 16,6 36.2 70.4 27.9 -
Qi : -
&8 | N excess | 2,654 3,391 3,270 4,145 7,699 -
o S 2) .
E | oM yield 14.3 27.6  58.1 - - 100
Fran 2)
ﬁ-g N yield 22.4 48.0  29.6 - - 100

G.M mixtureﬁ'NZ_: 2.71, C/R: 18.5, lsN excess %: 3,190

1)  Harvested: 29/0ct/1984 (on Blth days after seeding)
Yield (D.M): Total plant: 4,703 Kg/ha, Cutting aerial part (higher

part above 7.5 cm from ground level)
~2) Ratio in the total

- 3) . Calculated from the assumption C % in the plant is 50.

COBEEMEISC B A LEABHOENRUREOMBRHMAONRT  NAHRAR
LRz, 220 (OH-Nixs BNHERC BB B 5TE F2 €8, ZOREBHAT
SN ERAGWN L, 2ONMBEEIOFHERLE,

2) £ xDOEEEFRER a/2,000 By tOEBICABIEZEIHLS ol x, £0LIKHW0mDE

S MG L I ke B AM L. MMERRERMIBREORE 5 2 HED LT, LFA
bExp I ORI E DIRHL o Bxp. MORREEEF Lo HL, ILFCLERDRALET R
RN LUK. RROMBREREBNNOEE: BAK 2 ERL L,
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Table 1V-2 Design of the experiment

- T s rvem

o ’ "o - 4 | 15
g Kg/ha gipot | omfpor N% B
Yo soll ) - po . S AR e Ag 1:1 Excoss
used freatment oM As . . o As X W o
1 “ no-¥ - - - - - - - - - -
1.2 o -
2 Ast - E% 183 . 3.6 - 'g% ;.53 - 158 | (.82
¥No ——
3 | Glix (L) 8,016 - 220 - 40.8 - Lot - 2,71 3.1%0
4 cittix () 4.053 - 1o - 20,3 - " 551 - | ziw| o390
s | Y [edtx (9 2.027 - 55 - 19,2 - @y - |2 3%
6 et FloweTy 1y 160 - 89 - 5.8 . - ar - | 436 | 2654
graln ’ L
i GM*{Laaf) 2.21!0 - 106 - 11.2 - 529 - 4,72 ?.391 o
8 G {SLem) 2.360 - - 33 - 1.8 - . 163 - | 38| 3270
5] GHE{Root) 2.100 - 8 - 10,5 - 183 - 1,791 7.699
10 - Ask b 20 @ 30 s e 6.0 L25 | agny®yss | 0,59 ‘9892
Rice straw ) @ 100 2,50 _ )
1 1 cudnix G : 58 (b) 1.23 551 (153) | R 3.190
+ hs 4,053 52 S0 10 (3L.6) 203 3750 | {158)
12 CHAHx () £.053 1 ) 20,3 . s31 | 2.TEH Yy yaq
+ Rice straw 2,100 » (38} I 5.0 (1923 8,59 .
13 no-R - - - - - @ - - - Z .
+ : ® s0 _ 1.25 - -
14 oo As® - @ e 31.6 250 158 9.892
By QuE-Mix (M) 4.053 - 110 - 20.3 - 551 - 2,71} 3.190
16 Gix-2ix (8) 2,027 - 55 - 10.2 - 275 - 2.71]. 3,1%0

Couron fertitizers {kg/ka): Fs05 200  (Super Simple phosphate}, Ka0 60 (XC1), FTE 50 (B8-12)
As: Ampmonium sulfate : . ’
GM: Green manure

0M: Orpanic material

0M:  Priéd material (at 60°C)

1 '_15N labeled )
@ : Basic dressiag

:  Aditional dressing

o Crop: Rice (FAC-23)
o Port: a/f2.000 -
S031 used (LVE): Taken [rom the surface layer (0-10 cm) of the field treated with as-N" or “Added with Crotaralia”

I -~ R -

<

for 3 years.
a) for N, ( } means L14%, orvers L3N labeied, .

IRERR LEAAGT, RECBAROSD, QIEMNONES NS L0ERRFHKE
ituﬁmmﬁﬁ%4+vﬁmm®ﬁm,ﬁ%%ﬁ@ﬁ%uﬁ?éﬁﬁwmb#ﬁ%ﬁﬁtta
TR HETH, RBEKOES, BEK, RENRK, BEORKERG, (MR
FES EEOR CMMEE IHE Lo 220N 1 ~Rl2it LAES £y b, Ki3~Nal6l, |
K&h4rofy FEEELE, | . o
BIREVIR Ry FOLBHS O LR, ABOPZ—ABIEBL, CHEREROR
MHEMICE o CRIOLAEDS, #v e HEERET 512 L, EEHE SR,
AF 05 BEEIOEANC RN, BALTAEERGETRE -~ LTy P ERVEALHE
LT, ﬁﬁgﬁ.ﬁmiﬁiii'cmﬁ%%{ﬁiﬁ Lo 1984ELLFI6H, 1 & (1AC~255 .@'rp:é;-;é ; |
FUO 1M (6 RS L HD) 2HIES. LEME, REEOCHIIE, 3 WK1 2He L
o CO&ETIEKEEBEE UTHER, Ay bRE LD BANH Lo B2 205
(BREMAE) CTHRBCRAEL A, ' o , o -
Ry bEBEHHEL, BARTAETCREL, SBICEEBRAKL:, Nl ~i2T
B BERTTHE (EESA0) 08 LEREE LT, 83, ERAEE, 1K1 Hy bico
WTHBE XD EMEENDY, SREFROSE, 0CTHEBREMRL, HMBREBR L.,

—~118— -



mm@(msHHIMM1~mmwﬁﬁyhmﬂnf,m%nufaﬁmm@b&¥%&%ﬁ
(b)) ERML. TREREMILTRE T - 7,
VR b ERBE R L @@fu&»)m»ah¢o F 7SN O I 1E M R A T Y
(4 //\fbt:!)(‘?ﬁfﬁ CENAICEBEL) itk - vERL A,
3. HREBRRUEE
'ﬁﬁ%%$ﬁ'¢ﬂtﬂ«@\%mﬁm HERUTHO, 2 OEGERIFE & 0 A
B FHDDWME BB L AE D 1, |
1) BAMIRE (#3) 1 bHRE, BICHESAMON | RN TELEERL, RENTRE
Qﬁ&?%&ﬁ%#oto:nmm®&%mwau Lo HAOBROBITICLSbOT
&6ﬁﬁ,ﬁﬁm;éuﬁ%ﬁméﬁmbtmz,mJLc_mﬁ%mk%wotobnu%
'pﬁﬁﬂﬂgué%m%z@ﬁﬂuzwém@&wmwmmﬁ N7, 8, 9, 12TRE1E
-ﬁﬂib@#@ﬁ%%%Ltﬂb%@ RIESZOBHIEE MBI DN S

, 1
Table IV-3 . Dry matter yield )
R . - {gfpor)
$auple — 1 2 3 4 5 6 7 8 g 0 13 12
ist Straw 4.6911.63 | 13,58 9155 .. 7.46| 7.84 9.76 6.35 6.49 |10.01 20.3& 9.35
" Straw 5.99 10.86)13.21 9.08 7.25| 7.56 13,00 2.01 6.59 % 9,30 1334 10.03
nd Graia .46 4.95] 2z.ep 3.26 4.19| 3.59 418 2,58 4.90) 3,79 3.26  3.46 -
Total a.4% 315.81116.11 12.34 11.44 | 11.15 15.19 9.57 11.49 [13.0% 16.40 13.47

1) Hean of 4 replicates

LA LFETECRBERAARCHER IS -7, BEREOh, SBREVKEE O HFA
BOXSNBAROEVRSE, MEDLICEARENAELL DB VWIEBATS -1, HiE
DREDTHMNE, NORBEAEMNENE CEBIHOL S 5, BEOERE, FEAD
BOKILMOGRRSIHE IR HEEbN S, REOBACRHFCREL D OEEN O
BAVUDINC & s s, HRMOUN KIEROBO (36) 5, 4 ZOEBRIICHY 5 11
HRMONIIHES CLENORBENHLT, b3 “FHOK ORAEE LR e
'Euanéo ' :

ﬁﬂlﬂfx'cLLﬁxﬂ’lmﬁfZL WFEEAAE LAKEN T (C/NL, N M 106 kg/ha) & No. 5
(C/N19, 55ke) Td - 72, NMUTHESOADLDZOHFERE, R BPCEFEZICS
CHBPET, A FOETRMTONBREE 3P BNSNL bOLHESNS. N5 THN
BERBEDRE A, E0L)CAROBONABBEELESTED (R1), ChEEHRD
TR R LD EhRE, CHOMEREVTERBES Y THERE A vES
OREN S (/N2 N3Bke) THB. boIBMEMARDESN, FERRAG MRERO £
HEN O IC & 2 IR EBRICEB LTV 5, £ 2 DRETHEICH 20 HEBEV 2545 NE£S
HhBY, LA bLIENORBLLHELALVERNTSS (TRONKNNROASK) .
B Eob o ROFETEOREE R e CHETRERO LS T B,
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GIEMAROE DS b oM RMEMRIE I UL R, FREXSE @ﬁHTwﬁRm‘
CRLBVE -2, BRBEREOBE O b LTR, B K> ER THAR,
RS TE T, RABRSENERL, Fubol, FEES LWL CE R
LIS | L o -
BEADAF T I ERE (10) @ bb, FHREE bEREHMELED, 1FTTLLS
%ﬁN@ﬁmwmij&mmﬁnmﬁbﬂ%Dﬁ@mmffvﬁm$%mmﬁfmm):@
BRBE (Nod) o, EM@@\ER%%T%otW O WHRHEKICEY 2 H5 &
B¢, ﬁln&ﬂrmgm<.ﬁ2EMﬂ1ba %%i&bk¢\&vtoﬁw§®ﬁ
FOME (Nl : NHJBEXE LB VA, DoETUR | M2 EE bMEmes-
P2 B, $%§f@v§%ﬁL®%mkﬂ%? BAEARIRK ERETH > e
2) BFEESHER (F4) 1 B1AHLSONEBEHINA LT mﬁkﬁéiot %MW&@%M_
BEK Y, B RER TS SORROEEIRE TR LAV, REKEI LSOO
ARl BRERMOBRO M-/, LALE2EHLTH, NOBEYULETFEAONOE
ik B R B, NEGETAMCS D, HEEBER, WERTELA L. ZRT bARE
FPRER, RIS RKO XN EAEL S UK TANERD S LR UL, FRON%
i, BN O R & B AR L, TEAORKMOERABAT, FEEOHVE T
HOBACHEWEERLEL, $4bb, BE+4FU7IK, BB HEREREARIDE
<;ﬁ%zfummﬁmguzﬁ%m@%ﬂLtawﬁ.M8.9®$ﬁﬁcmﬁ%“ﬂﬁﬂ
BERLDEVHENLD, RE~OTF7 I HAKLRERMRLD b > BUHEN -7,

1)

Table IV-4 Nitrogen concentration in the rvice plant
Sample ~~¥o 1 2 C R s 6 7 SRR T Y B PR
R 1.10 0,79] 0.1 1.04 0.9 | 0.96 0.99 0.9 .90} 0.91 .74 0.98
1st | serow 15 . ) :
Excess | . . 4.266 | 1.804 ~ 1,306 0.780.[0.706 1.352 0.384 0.606 | 3.787 0.897 1,239
% : Lt ;
Nz 0.68 0,561 0.99 0.82 0.67F 0.72 0.70 0.67 0.65| 0.73 0.88 .0.87
Straw = 15
Excess | -  3.36011.602 1.186 0.760 [ 0.611 1.297 0.380 0.572 |2.812 0.B62 1.i30
2nd s
Nz 1.16 %34 1,71 1.50 1.23| 1.25 1,36 1.1 1.11] 3.34 1,58 1.4
Cratn 19 . . : . ) T
Ex;ess - 2.879 1 1.574 1.115 0.67610.570 1.216 0,386 0.701 |2.458 0.336 1.098

1} H=an of 4 Teplicates

3)%#@&W§&m%:mmgﬁgaﬂmmﬁmﬁﬁt%®ﬁﬁﬁm.%1@&&%aﬂﬁﬂ
DUNORIRE (£5) LUNAME (20D WRSERORHRMSMMOLE (K 7)
&D&ﬂfééoithﬁ-f@lﬂb%%b#@$ﬁﬁ,4$Kﬁﬂéﬂkm¢ﬁﬁﬁai
%%ﬁ(“Njwﬂéué%nm%mif%L<k%<.mﬂmmNb@ﬁPﬁwxﬂrbﬂ
H5§$7T.§5K”N®E%¢Nh HEEEE. T'NEFS $J&LT “Nb%ﬂﬁ&
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Jeicm Lo, & bccw ﬁﬁﬁmdﬁﬁ&kbwéﬁmw%&?uﬁbto&k4$kwﬂ
nnN@f%LEk&mﬁﬂ B T, ROWUIETHREBI NN, "NOR
WL ﬁBka£¢£ﬂ$&Lf BN Lug¥ ) O FEEMMIE (ng) 2R,
uT nb®w~9 SRR, KRR AERHORYERT B,

Table Iv-5  The amount of nitrogen up~taken in the rice plént

| . - T (liigfpot)
Sample g/ pot : 1 2 3 4 5 6 7 8 9 10 11 12
: 1y : - _ B}
- 48.0  51.3| 53.7 58,6 54.1 | 56,4 58.1 50.5 53.8 | 56.2 108.2 -57.2
15 ; '
N lﬂ o 39.01 69.9 40,7 17.5| 20,4 38,5 6.7 4,6 ] 34,9 42,1 36.4
M 4 5y ) 48.0. 90.371123.6 - 99.3 ' JL.6 | 76,8 96.6 57.2 58.4 | 91.1 150.5 93.6
Contributionl . .
of 15H S~ 43,2 5606 41,0 24,4 | 26,6  39.9  11.7 7.9 | 38.3. 28.1 38.9
Yy 80.8  80.1) 90.2 78.8 77.6} 77.2 84.0 66.5 88.5 | 86.8 122.4  88.9
A 15§ St A1) %02 Ak9 22051 2201 49,9 8.9 8.7 | 3.9 447 47.9
_ Ly 4 %5N 80.8 117.2 [180.4 123.7 100.1 | 99.3 133.9 75.4 97.2 1118.7 ‘167.1 136.8
Contribu~1) - : )
tion of 15N - 3.7 50.0 3.3 22,5} 22.3 313 7.3 9.0 { 26.9 26.8 35.0

1y Cc_m:_rlbution of S_N {Z): ISN in plant/T-§ in plant X 200
2)_ Total N of the plant (Strav + Grain)

a)ﬁ%-Nﬁm$m%w@Qdﬂf% &ﬁw;03~4F®Aéét POETDESREG

e ThH Y, ELMQ%%T&% L#Lﬁz@ﬁrm“waﬂﬁﬁvsﬁQL.ﬂ%%
1324%, 7“:‘}3-1&13.49 ERD., GERACWTRLE 2EBREMARIFBR LD LA
BB TES |

Table N-6  The amount of nitrogen up-taken in the 2nd sample of rice plant

{mg/pot)
Sample Mo 2 3 4 5 3 7 8 9 10 11 12
—_— mg/pot

- lay 40,7 40,1} 65.1 46,8 37,0 | 4L.9 47.6 AL.5 39,1 | 48.6 ®A.&  S56.4

_ 15y - 20.7] 65.7 27.7 1l.6 { 12.5 29,5 5.5 3,7 | 19,3 .3il.2 30.9

Strav |14y 4+ 15y 40.7 60.81130.8 74,5 4B.6 ] S4.4 77,1 470 42,8 ] 67,9 1156 87.3
Compgavutton 1o ga0f soz 372 239 230 383 117 8.6 | 284 27,0 35.4

by lesr 400l 2500 2.0 4o [ 353 366 25.0 49,2 [ 382 380 325
: i3y - 16.4 | 24.5 17.2 10.9 9.6 20.4 3.4 5.0} 12,6 13,5 17.0
Grain My o+ Ly 40,1 56.4 | 49.6 49.2 5L.5 | 44.9 56.8 28.4 54.4 [ 50.8 SL.5  49.5
. g?“{;éb““°“ - 201 494 35.0 21,2 | 21,4 35,9 12,0 9.2°| 24.8  26.2  34.3

COBPMEEEY A NRONDSE, B, BRBECEYSEEOWIERE G &5
HAEFVEDLEDN, HENOEYAERLTOS. Uh LHSHOEFRE NRIVE
-wi%éu.;ﬁN&Wﬁ@icé%ﬁbﬁﬁ,%m%z@ﬁvdﬁlﬁﬁ@L%%m”N
BWRILCOC, AHMBEHEN L0 B RELRREA, EFRBOLEN ORI
EARECERLTVACEAMDN G, 1R ERNSNEBEOFREENF 2T, BE
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FR LS EBCH » A, ﬁmSJbﬁu%$§ﬁutoaeﬁmmkﬂé%ﬁﬁffﬁ
mﬁi%k%ﬁfi$N®&%ﬁ®mum i S OB EE o, WKOBMMEE

Lﬁiﬁmﬁwﬁﬁﬂﬁ?i<ﬂkﬁﬁk?)?bhb@&@bh

Table 1V<7  Increased ratio of N up-taken in plaan between the lst

-and 2nd samples

No |1 2 [ 3 4 s | 6 789 | 1w o2

Ly | - 0.5 | 2.29 1.10 1.20 [ 1.08 1.30 1.33 1.89 | 091 106 1.32°

B

Clhy | 168 1.56 | 1.68 1.34 - 1,43 | 137 1.45 1,32 10647 1,54 113 1,55

by B A+ 5 B NAIRES B, % 2B RTINS ~ 4 KR L,
N TRICE I B A it ¢ BT EAD TN R D LA, 5 N ORINR I
HEbDSTHEVLMN, bthifmyﬁﬁml%aﬂ”‘%&&ﬁ@b%&ﬂ?tto

 :®$iC4%7§®ﬁmmF£®%m%@\'%ﬁ&tt@&(ﬁ( ARBoOBa, T
S 1S b AR I A LA A%, VﬂMbbﬁ%kibﬁ%&éﬂhﬁ%N@ﬁﬁmﬁ#ﬁD
ﬁu_&%ﬁib®&mbhéo

Table IV—S' The grain yield efficientyl) of the nitrogenous materials tested

1. 2 3 4 5 6 7. 8 9 10 11 12 13 - 14 15 16

2.8 42.2 | 6.1 26.4 4190 36.2 312 3.2 50.4 | 3L9 195 25.1 | 484 43.8 19.4 322

1) Graln dry mattev (mg)./ Y uvp-taken in the plant. (mg)

) BN TORAROE DS NHARAS | BE. 6.3 %~7.4 %, W2EH 8.2 %,
BED i~1/3 Th-toht, BERARR S GOERNS 51 bis b6 T, HARO
ELORBEMDEE ¥ F ok, CNRREOS L FHE 2 MHOLER L1~L3 T, B
W5 UL bRIEN DURBE I LCh Y. HELHMoAEEDTHE, LAl 0
BHUN 6h > TONRRBAKC, FECOMPRIMES, WEKE 0K THOBK Y
%0, PERCAS, SRETOBORETH 1, RUNOTEARDRTHKEL O
CBREBIAEC, BRCHALRTEES, BHE THO0Y. £RETHIB% B Y
R | | '
ﬁﬂ%%ki%iﬁNT?%ﬂ«@%%m ?s@ﬁrmm#hbmaﬁxb'u“N&
0 LI A, ﬁ%ﬁ%%ﬁ@ﬁﬁﬁom#otaL#L%Zﬂﬁfﬁ% Ric®~%2 (b
B », B% CPRR) T, ﬁﬁfﬂ@x u”Nwwm%mLLoﬁlﬁakawf,
ﬁmﬁmt®iﬁN@W§m m@mu B RAEH WM DRI 1< & LI 0 7 1 %
 mb,£$ﬁ&%®ﬁﬁ&%ﬁ f%fﬁmmgHMMJkiﬁ &ﬁﬁ%hé%i%héo
_.mﬁhuﬁ; ﬁﬂN@%mm FONFHRCE wru%ﬁﬁmypmﬁﬁm)mmm
PR RO L NIRRT T AL bE 0 RO R <

199



HOBMNAERLH, NSOLIRARTHIE, HENEFSOFEEEHTRLE ORI

Table V=9  Availability') of N added by the rice plant @

2 3 b8 6 7 8 9 1 12 | 14 15 16

lst | 207 | 63 7.4 6.4 ) B3 7.3 41 2.4 | o220 7.7 6.6 | - - -
2ad | 23,50 °8.2..°.8.2. 8.2 | 8.9 9.4 55 4.6 | 2002 81 8.7 25.2 0 9.4 1.4

1 _Based.on the amoudt of 12N up-taken La the plant. . . .
d) BIEAOWEE QAP0 20 RIEOREKICHE s 575 2HAL, O/ &0
FEEQAEHSLELED, RENORINNED LS CHES N5 2R UL, ¥ THRIE
CUNORBBE, BRI TE TT~8 1 BTRREEREE b R, 17T I BB TH |
I CRIBRMIR D 7.4%50 6.6%1b Lk, Lo LB 2 BHTR 8751 LA L, &
KD 825K s F & s fo FADE. 57 5 0 RN @ L 200
T BN, I R A B A B E AL |
igN(ﬁN>wmeﬁf64@u,mmmﬁﬁumvﬁatwmgmvmﬁmm,2
EHOBIMEREEEAR L OHS AR EN, CAREEONGERAICHELERLLEROR
ﬁ@%%ﬁ%oﬁ%ﬁk%uu4fvammd,“Nwﬁﬂ#%lﬂaf$xﬂ<,v%ﬁ
A B RO RS S ER LR, HeEHO NBIR@E S McHAL
Fo CRUHEENOBBELF, 17750 NOBBIERBOTEERS A, 1754
RELORAOBA LD RIEEORBAHA, LENRCEA 75 NOBRIKEKS b -1
(F5) o WINNOTEEEHRE, RIEEAOWENRURID TIOBMP UL, 159
FHMELSTESAT TS 720 WEUAXFEHREBERS G HBBRCRENIM AL
HERTH L, el

i o} 15y
5 - 16,
170 . _
130 |
R
30
10
o : i AN
%o, 1 1 3 fi 5 1 7 g ® w1z
L .

itrogen up-taken in the plant'ls
l4wy and the materials added (T7N)
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Fig. 1v-1 The amount of n
from the soil (



)&kﬁ%mﬁmm%$MHﬁw 5 N, TE o TR L EIE dEAEL
k&\ﬂ%C7~9%T ﬁMﬂAMJDMV\mw*mLtoL@bﬁﬁmTM&b<ﬁ
COMIEET 24~ 1 %, 2DBTdﬁ~65mL@ mmotwb.%wwﬁ%mm'
R B0 ERBONIROAAR, EBORANGOKARB SR, EHAEL
PR, MAEEOENEESNAREN T IETL, Rl D B RIERD R E LT

FEMT B b @ S S AL Bk RS AT D BN QAR L R 5 &
ChbH. LinLAERORETE, RBONSE2EECELCECRRE R, TRER
D50 MR RO RERD LT, ARBORASEER LA, NKHANOH R
B0 %L HL RS EAD bAMELS I, LENORNERS C, HER2BETH
BBMERREIEC R 2 ENET A, THbE, BERRIEADSG, FRED
SHVIREBEAS, TONBREROAMNONE, MEHRE @ ARCLRNSHRIELY
&Uﬁﬁéﬁﬁﬁ%ﬂto#(Lfb6§HV¢E®M%K@§ﬁVﬁr$$¥?@ﬂF@
By, RRAEMRBSTREOELE -5, R |

*ﬁ,%ﬁﬁ%mm&E#LNﬁuﬁ<,Uﬁm%<.Nﬂ%ﬁﬁ%%ﬁﬁfkéﬁ%ﬁ
HAEVH, EONOAACEERINE, HHENOWBELLCFREE~OBBEEL R
Bt ETNAMEBRS LB, B2 s b BBE DS C I NRNR RS 5
BTEMote UL £ENORITEEEE & bRE 4 HpRET, REFTLRERBIK
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Table IV-10 _The comparison of the resuits between the soils used

ofl ' ~ Ho-H + Cr
“No. 1 2 4 5 13 14 15 16
14y up*téken mg/pot 80,8 80.1 18.8 7.6 104.8 102.8 111.5 111.3
(1ndex) _ - - - .- (1.30) (1.28) (1.41) {1.473)
Availability of . - _ .
N ogded ¥ - : 23.5 8.2 4.2 _ 25.2 9.4 T4
15
Contribution of “20 - .7 363 22 | - 27.9 3.6 15.4
lay + 154 mgfyor 80.8  117.2 1237 100.% | 104.8  142.6 1631 131.6
_{Index) : - - - - (130 (.22 (L.32) (1.32)
D.M. of straw glpot 5.99  10.86 9.08 7.25 7.83 12.05 11.68 8,80
{Index) - - - - (1.31) (.11} (129 (119
D.H of grain glpot 3,46 4,95 3,26 4.19 5.07 6.24- 3,16 4.24
{Index) - - - - (1.47)  (.26)  (0.97)  (3.0D)
Grain yield 47.8 42.2 6.4 1.9 48.4 43.8 19.4 32.2
- efffeiency : : i
{Index) - - - - (1.13)  (L.04)  (0.71) (07D

{Index): Make the value of the each treatment in "Ho-N" soil as 1.
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Table V-1 The relation of the nltrogen concentration
of the materials and their nitrogen
availability for the cropsz)

N % 0.59 1.21 1.38 1,79 2.71 2.92 4.26 4.72
C/N . 81 40 .36 28 19 1% 12 11

N-Avairability Index® | 24 21 22 19 33 38 36 38

S - —

1) Dbeing the value of ammonium sulfate as 100

2) from the Exp 1T and IV
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Fig. V-1 The magnitude of the soil nitrogen supply the grain yield
of rice (Exp. TV) '
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VII~  Summary -

Studies upon the effect of nitrogen in leguminous green manuve on

the growth of some main crops in Cerrados.

Tamotsu Ogata (JICA)
Jodn Perveira (CPAC)

Introduction:

To get low cost nittogenoUS fettilizefs is one of the most important
things for. the stable agricultural farming in Cerrados. Because, '"Low-
cost farm managment" is essential for the stable farming and for high
yield and quality of main crops, the nitrogenous nutrition is also
essential. Nhiel-most'of the chmical nitrogenous fertilizers are imported
and rather expeusive in Brazil,

To gét less-leachable fertilizer acting to matech the need of crop
growth is desirabie?_because the nitrification in soils is generally easy
and rapid, being good aeration and rather high soil temperature all the
year, besides there is high amount of rainfall to be enough for leaching
nitrate from the soils. _

‘As- for ‘the cation holding power of the soils, as the main clay-
mineralé aie coﬁsisting of the i:1 type and the sequi—OXides.of iron and
aluminﬁmaand-the'cohténts of humus are generally low, the cation exchange
capapity and intensity of the soils ére usually very small and weak:. The
‘most of basic fons are also apt to go away with the leaching nitrate by
rain water, so to keep the good base status of the soils, less leaching
nitrogenous fertilizer seems to be favorable.

To solve the'pfoblems mentioned above, the effective use of leguminous
gréen manures seems to be 6ne of the most suitable ways under the condi-
tion of- Cerrados. l |

Aé thé authors have conducted four experiments described below to
clariﬁy_thé features of nitrogen in leguminous green manures compared
with the chemiéal fértiiizer such as ammonium sulfate in a typical soil,
VAésoil,.in Cerradds, the maln results are ?resented in this report.

Experiment T: Upon the effect of nitrogen iﬁ the green manures on

the growth of wheat (Field experiment).
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Experiment II: Upon the effect of the green manure on Lhe absoxption

of nitrogen in ammonium sulfate applied together by wheat (Tleld preriment)

Experiment IIi' Upon behavior of the nitrogen in the green manures at
the wheat - ﬂolling corn cropplng (Pot expellment)
Experiment IV: Upon ‘the effect of nitrogen in the green manures on

the growth of up-land rice (Pot experiment) .

Methods:

As a fleld expellment3 the effects of nltrogen of the. two kinds of -
1egum1nous green manure plants, Crotalaria juncea and Mucuno preta, on the
growth of wheat (IAC~5) were examined on the field of VA spil for three
years. _ _ _ : _
after thaﬁ, at fourth cropping year, the residual effects of the-
green:manures poughedwin for three years were examined with soiling corn
and wheat (Exp.- I) '

Under the field condltlon, the effect of green manure on the
avallablllty of nitrogen in ammonium sulfate applled with the manure by
wheat was investigated with 15N 1abeled chemical in one cropping (Exp.-1I).

‘The'isN—labeled greén manures were obtained by growing Crotalaria
Juncea and rice plant added with the °N-labeled ammonium slfate in pot
culture of the virgine soil in green house, and were used for the‘Exp.4
IIl and the Exp,.-1V.

' Using the pots with an apparatus collecting the leaching water from
the soils in'them,.the effects of nitrogen in the 15y-labled green -
manures on the gfowth of crops. and availabiiity.of the nitrogen were
investigated in the wheat - soiling corn two .croppings under the'open airx.
As for the nitrogenous.fertiiity, two kinds of soils were used, one was
taken from the "No-nitrogen" plot and the other from the‘?+Cr(l/l§” plot
{the total amounts of_the Crotalaria produced were ploughed-in for threce
vears) in the Exp.-I (Exp. —III)

The effects of nitrogen in the !°N- labeled green manures. on
growth of . up-land rice were also examined with the usual pot cultivation

in the open air, using two kinds of soils ‘mentioned above (hxp‘~IV)
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- Main tesults!

1)' Yile of the gréén manures: In 58 ~ 108 days afLer seeding
conductod Just beg]nnlng of the rain season, dry matter productions
(L/ha) were 2,5 % 14.2, and nuLllents product ions (kg/ha) were 91

309 for Ny 8 34 for P, 46 n 154 for K, 36 ~ 114 for Ca, 14 N Y2
£or Mg. The: contents of N and X 1in Mucuna vreta were generally
ligher than those in Crotalaria Juncea while those of Ca and Mg in

Muciina had a. Lendency to be lower than these in Crotalaria,

2) . The LffLCL of the green manures on the yield of wheat seemed
to be almost the sane as ammonium Sulfate, ‘only when the proper amlunts
of the manures were ploughed in, However, the appllcatlon of about more
than 150 kg N/ha in green manurés had resulted promot;ng the growth of
vegetable and . delaylng the reproduction, finally high yield of the straw
and low one of the grain. The adequate amount of the green manure
ploughed~in seemed to be about 100 kg N/ha for wheat,

But for wheat cultivation without irrigation in Cerrados, in sﬁead
of the direct applicétion of:gfeen manure for the wheat, the indirect
use of'the'manorexby utilizing its residual effect applied for other
crops iﬁ thé“cropping system, would be more desirable, because the
nitrogen demand of wheat Is rather small and the wheather in'the wheat
cropping séason is generally unstable, making bad influence on the
response of the nitrogen in fertilizérs' espec1a11y delaying the

reproductlon and cavsing severe damages of plant dlsease and pests.

3) The availabilities of the wnutrients in Crotalaria juncea incor-
porated in the soil by wheat showed as following,'about 10-20% for W,
about 207 for P, about 50% for K. The availability of N seemed to be

changeable by the conditions.

4) Thé-residual effects of the green manures were remarkably higher
than that of ammonium sulfate in both dry matter and nutrients yield. For
ﬁhé supplying power of the nutrients from the.soil, the following order
was obsorved. “

K>N>P > Ca > Mg

5) . By application of the green manures for three years, the chemical
prdpérties of the soil were clearly improved, showing that increasing of
the pH values, the level of exchangeable bases (K, Ca & Mg), and the

available P, but for the soil organic matter although the content of
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carbon was just slightly increased the one of the nitrogen was hardly

affected, Besidos, the changes of the physical properties of the soil -
were not observod either. '
Based on the data obtained .from the experlments (LI, I1I and V) the

results were summallzed brlefly as follows:

63 The soil applled with the green manu1es supplied to the crops not
only the avallable nltrogon resulted from the decompooition of the manure
in the soil, but also ‘the nitrogen from the soil iLself by promoting Lho
mlnerallzation of the soil organic matterw simultaneously. However, the
easily decomposable organlc materials in the green manures . were seemed
to act as a priming agent for the ‘soil organic matters on one side, but
under buch a condition as ammonium sulfate had been glven together, to
act as a flxer for the mineral nltrogen, by the 1mmobillzation, maklng
nitrogen avallabll;ty by crops slow and low, on the side. -

crops slow and low,

1) The availability of nitrogen in the green manufé, being'about
10-30% for the first crops after the application, showed distinctly to
continue for the succeed cropé for longer period thon the one in ammonium
sulfate, being rather early up-taken by the first crops and leached out

from the soil, .

8) The 1nf1uences of the nltrogen content (C/N ratio) of the green

' manures on,the nltrogen ava1lab111ty by Lhe crops were as follows. making
_the ava1lab111ty of ammonium sulfate as 100, 33 v 38% for the 2.7 4,7
N%_(C/N 19 ~ 11) materials, and 20 v 24%, for the 0.5% v 1.79N% (C/N 81 ~
28). '

9) The influences of the applied amounts of nitrogen in the greén
manures on the nitrogen availaBility by ‘the crops_wefe likely very small,
- although the growth of the crops was influenced much depending on the

amounts of the nitrogen.
10) The availability of nitrogen in the green manures by the crops '
seemed to be hardly-effected by the coexistence of ammonium solfate;

although slight depress was observed by- the coexistence of organic

materials with high G/¥ ratio such as rice straw.
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11). Cbnéerning'the natdral-supplying”power of nitrogen in soils
in Cerrados; the VA soil examined showed very important information,
namely as shown In the data of "No-N" plot . 1n the Exp.-T, the yield of
nitrogen reached to 494 kg/ha by the dry matter produced of 33.5 t/ha
for four years. Thus after improving the chemical properties the soil
could 1ikely supply rather much nitrogen naturally,
_ For practlcal use of the green manure, low cost for its production
-seems to. be very imporLauL because it is not considered as a. commodlLy
usuwally. By reasqn of this, cropping the green manure crops should
" be conducted with the lowest addition of the soil amelioration matefiéls

. to matured fields, having rather high fertility after the cultivations .

of several crops.
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