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Table 1 Treatments of experiment by soil core method

RRAS RS '
rRE Moisture condition in experiment REMAND
RINRE (cm) EBEAGEK i
Number treatments Depth of moist Water supply during Field type represented
soil horizon period of plant growth
" . LERNES LT BEKER, 7 8K
A 300 REK +AK Abundant seil n"loistur': last year’, normal

Rainfall + Irrigation rainfall in growing season, with irrigation

KERATES W MR AER

B 300 ﬁZk Abundant soil moisture last year,
Rainfall

normal rainfall in growing season

- KERMES WP T R
(o] 300 N Abundant soil moisture last year,

one . >
drought in growing season
. = KERBBE BT
D =" - 100 None Short of soil moisturc last year,

drought in growing season

2k KEEREIOEZ., 2 AR AE B

E 100 ; Short of soil moisture last year,
Rainfall

normal rainfall in growing secason

- 200 - £ 5 A, D iRttt
None Check with A, D test
G* 200 % RH ey, WY BA R
None No crop, for evaporation measurement

. RMA CaCl, ¥,

*CaCl, solution was added.

TR RSB+ B HEILE 1a, A, B, CRBEHNERE B
ELHYERERMAE; D, EEREREYERLR, BLXRIRRN “FBER", DRk
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Fig. | Profile of soil humidity before sowing in different soil moisture condition

(a) L& Soil core method

(b) EFH A Rainshed method

®2 EREZDA%LA

Table 2 Treatments of experiment by rainshed method

o RRAREE
1 t t N
&ﬁf&? oisture condition in experimen R E R
treatments EX-T TS Field type represented
Soil moisture condition |Water supply during period
in subsoil of plant growth
5 B R
Adequate Rainfall Summer fallowing
o R SR
Adequate No rainfall Summer fallowing
b KI5 % i A R B R RKFE
[nadequate No rainfall Autumn crop with norinal rainfall
E AFE5 35 AR RE R MO RKE
Inadequate Rainfall Autumn crop with normal rainfall
RN EESENARTS S i
F Inadequate both in surface Rﬁﬁﬁ" ﬂaﬁ‘ﬁﬁ:—fﬁmf}(j}tﬂ :
<oil and subsoil ainfa Autumn crop with 1nadequate rainfall

E: C,D REERERRMN AERMER, AREARZAREN,

Note: All the treatments received the natural rainfall except the treatments C, D which were kept out

the rainfall by rainshed.



46 + » = i 17 %

%3 PERENEREKREEN KR (mm)

Table 3 Water storage in soil before wheat sowing and water supply during its growing period

EKBRERE AR LB KR
e (cm) afEKE Storage of available water Rainfall K&
T ¢ Depth of | Total water during Amount ot
reatments | il water storage 0—1 % 1 LT &it growing irrigation
storage layer 0—Im Below 1m Sum period
TEERBR T
Experiment of soil core method I
A 320 927 173 354 527 175 174
B 320 940 167 373 540 175 0
C 320 956 173 383 556 0 0
D 100 236 114 0 114 0 0
E 100 249 117 0 117 175 0
F 220 643 128 167 295 0 0
THEERRR O
Experiment of soil core method H
A 320 847 152 295 447 142.7 156
C 320 932 166 366 532 0 0
D 100 232 110 0 110 0 0
E 100 237 115 0 115 142.7 0
F 220 541 136 57 193 0 0
AHIERS ¢
Experiment of rainshed I
B 300 815 151 221 372 330.4
Cc 300 815 151 221 372 0
R O
Experiment of rainshed 11

B 300 869 145 327 472 148.7 0
C 300 869 145 327 472 0 0
D 300 778 131 250 381 0 0
E 300 778 131 250 381 148.7 0
F 300 691 59 235 294 148.7 0

* ENWERBRRX, S KERESZ 3 KR D.EF 48 1 XU TLMEKERD,
The experiment of rainshed method was carried out under the field condition. All the depth of the
soil water storage layer were calculated as 3 meters. In treatments D. E. F, less water storage was found
in the soil below | meter.

FATREE R 320 K, BAl A RUKMER AT 527—556 2k (LB T ALHE, R
KOFHE, REEN. MITRBERVEBHTEWN RNOENH, BHRZOLE, B
HEXN 1R I RUTLERAEER K. FtEERIK =R, LB F,EHAEES,
HEREREES,

EERMERR S .BEERKERRZB.C>D.E>F, 3 XLERNBHIAR KA
(R4 SIE 472,381 F1 294 &4,

LB KRIE KR HBIITE 3 do

it ER AR SR KF 4R BEEHOERRE, TERUSEIRE. BXRIRLHN
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B2 XELHEEEERRGNELE KRR G
LRHE 2 K+0 2 RMEE 1 R +MK 3. JRBHE 1K +0
RMBER 3K TEK S.EHER 3 R 6. RMER 3 K0

Fig. 2 The status of wheat growth in soil moisture experiment by soil core method (Before earing)
1. Depth of soil moisture is 2m + 0 2. Depth of soil moisture is Im + Rainfall
3. Depth of soil moisture is Im + 0 4. Depth of soil moisture is 3m + Rainfall
5. Dep'h of soil moisture is 3m <+ Rainfall + Irrigation 6. Depth of soil moisture is 3m + 0

FRIITHR 4o LEERE 1 EAERUWEKENLE 2, RE~BERTURE TR
XTEE AT RMK. =BRHEIXRNIL IS,

LAEFHATEASKFEGT, NEFBRR2ERETRAKEER K, THEER
R WHEKE 32K (C). 22K (F), 1k (D) Wik, ~EEANEBEER, miikkk
1 h=FW=B 0504 480.0 75 /K2, 291.0 75/ 120.1 35/K%, H (& 9 1.0:0.61:0.25,
LREE N BEEE 3K, 1KNLGE, mROBIR 284.1 38/ K0 112.7 7/ K?, LE N
1:0.40, THERAREREER RBREHOX B, BEREE AR RRZME L O0X 5], Brld
BENEEZR /N, BRI th C, D Z4AENEABIE 9.4 [T/20 X*F1 7.6 FT/20
HILbE 4 1:0.81,

2. A B ALK =R EMWBRE DA TRBNERER. nELEBERR S, B
ZIRHHAE E (EB A RO D (AT AT HAOM™ 3K 100—132%; MERAK
hREBRSOECEAEBPAERKEER) . BEFRAEREA BC(EFREHAKOR
Wi 2—17%. RRHPARREFRHKOLRELETBEER, REZKRS EKE
RATB

3.ERBGRZER T, E B HAE MK (GEBET) &, AL T RS ik Z BT i B RO o8 =
W, HERETETHNRTEFRKIIABRBEZSNLE, REFLLEENFEE/N
TF Co ZRMK/PAILERMAMF. KRR | ZEFBESA 42%; % I HigH
TBRBE20%; ERHERR THEE 4%, N4EH. ERENEENMEROBERLT,
HEREEARRXE,

4 ERl L RER, FER T EHERT, —BBEEFLOW, BB ENMIL
NGB FHEFERETLHECH—F, X—HARVPNENKEZRHERERRH. M
XBEDEIEY LERENEERER, e, EEEX s EEEEZAHEBEN
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B4 EXRRBHERER
Table 4 Yicld of experiments
ok o i I T
LB ‘° CHFFT [ 81) BHK (%) y
reatment s Yield grain | Straw/Grain | Ratio of yie
=3 . .
Gﬁ;ﬁ S%rﬁv S':lllfl’li- (5in/mu) (Grain)
THERRI
Experiment of soil core method I
AQGERE+EA+-EAX) 398.1 1165.1 1563.2 531.1 2,93 0.83
B(3 XM +EEA) 489.5 1135.9 1625.4 652.9 2.32 1.02
Cc(3 ¥4+0) 480.0 1076.8 1556.8 640.3 2.24 1.00
D(1 i +0) 120.1 228.3 348.4 160.2 1.90 0.25
E (1 35 +REA) 278.1 438.7 716.8 370.9 1.93 0.58
F(2kiH%+0) 291.0 654.9 945.9 388.2 2.25 0.61
AR I
Experiment of soil core method IT
AQGKE+EK K 333.6 723.4 1059.0 444.7 2.17 1.17
C(3 ki +0) 284.1 439.9 724.0 378.7 1.55 1.00
D(l XH+0) 112.7 214.3 387.0 150.2 1.90 0.40
E (1 K5 +MEK) 225.8 361.2 587.0 300.8 1.60 0.80
ERPERR T
Experiment of rainshed I
B KB+EK) 11.8 34.2 46.0 393.0 2.90 0.81
C(3kHH+0) 14.6 35.3 49.9 485.8 2.47 1.00
ERMERR I
Experiment of rainshed II
B3 K +REK) 10.4 - — 347.3 — 1.11
C(3XH#+0) 9.4 - — 311.8 — 1.00
DM A5 +0) 7.6 - - 253.2 —_ 0.81
E (RHAJe5 +BEXK) 8.1 — - 270.1 - 0.86
F(EEHBARE+0) 4.1 - - 135.4 - 0.43

* Kl mefr: TRERRRE/ K ERMERT/20 X'

The unit of yields soil core method is g/m’, rainshed method is jin/20m*.

“ FREMCFE): DB cniFk=EX 1.00 i1 K,
Ratio of yicld; calculated with treatment C as 1.00.
MIFREIR &5 ER AT ERAR B,
RZEABMR ARG T, R RNEHRLEZR ™ ENRIREF, BEE
AL EEHETS, ERETRETE, KOREIEHRRLZNH LE~R(400—

600 fT/8) TR,

(= pERAKIROLMEKTRE :
E—EHEN ERERNREREROEKE. REAXEERMPH, FiF
7= 200 FTRUF , FEKEB/NT 300 2K 5 7™ 300—450 7, FEK & 300—450 K & /™ 600

D BdKLRSEHTRATI MK A: 1966 FOREHARMR S (B
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FrEF> FEKE 400—450 2K, UFREKEMET 480 Bk, FEKAE THHEY, TN
A 450 BREANPKBEFHEAR/NEENEKEE,

RHAB P RARILEE, W/NERRENEZKERERRK, BTk, LR A,
B, CHERUKERMFEKEME; D\ E.FREAE/NERKRN 1/4—1/2, BERMER
FABERE/ D R 5 U T ARLE T/IEEKEREAR, LB

L EEBPREKS ARG T /NERKBRETEBIER. $¥/KKFC>F>D,
THREERE 1 5005 447,217, 118 8K CHEFFAREMMRL™ B, BIBAK Y 13
Bj—ERIL. DF f/NERAZBIRE, ER™ER ™o

%5 NEEAKBRIAR

Table 5 Water consumption of wheat and its constituent

FEAXRAR (nm) =1 44k -
EAXE Constituent of water consi'miption ﬁ%gﬁéé%‘g
(2
bk E;Inm) K Water supply of
ater ey
Treatment consump- Soil water Bk K deep l\‘:;tlcz:m /
tion Rainfall | Irrigation consumption
0—~1m 1—2m 2—3m 3£t Sum
TRERRR 1
Experiment of soil core method 1
A 660.5 152.1 115.6 52.5 320.2 166.3 174.0 25.5
B 621.6 164.5 150.2 140.8 455.5 166.3 0 46.8
C 447.1 177.4 153.6 116.1 447.1 0 0 60.3
D 117.6 117.6 0.0 0 117.6 0 0
E 283.2 116.7 0.0 0 116.7 166.3 0
F 217.0 138.8 78.2 .0 217.0 0 0 36.0
TREERG I
Experiment of soil core method I
A 526.2 140.9 74.2 12.4 227.5 142.7 156.0 16.5
(o} 338.2 168.0 123.2 47.0 338.2 0 0 50.3
D 119.9 119.9 0 0 119.9 0 0 0
E 254.1 111.4 0 0 254.1 142.7 0
ERERR 1
Experiment of rainshed I
B 448.4 22.9 57.3 37.8 118.0 330.4 0 21.2
C 303.6 130.6 96.1 76.9 303.6 0 0 57.0
ERMERE I
Experiment of rainshed Il
B 432.1 131.5 93.5 58.4 283.4 148.7 0 35.2
C 276.0 128.2 89.4 58.4 276.0 0 0 53.6
D 174.3 115.2 43.0 16.1 174.3 0 0 34.0
E 341.7 117.7 52.4 22.9 193.0 148.7 0 22.0
G 201.5 52.8 0 0 52.8 148.7 0 0

* BEMOKE 1 KU T L RER LK,

Water supply of deep horizon means water supply in the soil layer below 1 meter.

1) REG KRR RRE: DEREFRRRES. REAXBFEHTRER, 582 5,1965,
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2. REHEBEIANEE, MEHRARSKEERERENR. TEXRE I R
R I/ NEEKEBIR. AT ERRAEMEE(2 B), 5EREAEREME I RKIK,.
HEERTEEKLBEE,.RE L BE K ARD, MERT =&

3. 2 MEBEHABRZRARDLEFC 4 147.8—269.7 & XK, H/INEFE KR S503—
60.3% ;XbFE B 2% 95—291 8K, 5 21.2—46.8%; LB A 5 16.5—25.5%,, TWMEREEK
BEAREZNN,

P ER/NEEKSERISEKSENER . FRIEHLEZAVNEZEXKEEDE
JRRIX Bl MEEEFPKE 8 M Ao EARKERHET,RTILIETA 5 1~ Ad, 8K
BE—4EKR40% DT, RETZEARTEAMNSE 60% L L, FKEEBEEGH.
ME 3, % 6 aJLIEH, 18 CREKE RBIBNET 600 Fr KHEM, RELEFIHLKI 4
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Accumulative water consumption
ZYFKE( mm)
[\
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f=-]

10BN B|12R18%14 28|38 4B |58B|6AR
Oct.[Nov.| Dec|Jan.| Feb/Mar.| Apr.| May| June

B3 hERIEKE RPN
LigECORMRB+0) 2.5/ 600 FAH
3.:ED(EHG+0) 4. YFEERTHE

Fig. 3 Accumulation curve of water consumption of wheat in growing period
1. Core C(Adequate of soil moisture 4+ 0) 2. Yield is 600 jin/mu in field
3. Core D (Inadequate of soil moisture + 0) 4. Core for evaporation measurement

*x6 NEEEWNEKRBE" (EX/H)

Table 6 Intensity of water consumption in each growing period of wheat* (mm/per day)

- BH—AE | AB—EF | BE-RY | KAv-mE | sE-—men | SERM
Treat ' Sowing- Tillering- Reviving- Jointing- Earing- criod of
reatmen Tillering Reviving Jointing Earing Ripening period o
growth
600 FrkH 2.50 0.27 1.07 3.60 3.30 1.67
C 1.32 0.32 3.70 3.60 3.35 1.94
D 0.79 0.34 1.37 0.52 0.63 0.53
VBRELR 1.30 0.19 0.46 0.34 0.60 0.48
*LEERRI,

Soil core method 1.

o8> (BRI B R AIE) B R KSR BE YR I 7E 3.35—3.60 XK IERKE, KRBT THE
% 36.4 THOIE W MRIREFAL, BIBAA: FERIK YL R B B — 2 Rilo T DAE/NEEREKE 2
Reh £ N AR AR TR R Y 2 G H R BB R EEKE] 0.52—0.63 2K, ™ &k
Ko BTARSHIMFETREMNE 26.2 o |
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supply of soil in growing period of wheat
Adcquate of soil moisture 4 0

Core D——Inadequate of soil moisture + 0

®7 PpRB|REEDE(RE: BXR)

Table 7 Growth status of wheat roots (Depth: cm)

BEGHETR(D)
a4 FaR=ep R AAr BEE Wik A Number of roots
Treatment Seedlings stage Before winter After reviving Harvesting in tillering stage
after reviving
A 19 43 280 300 20
B 15 57 280 320 20
C 24 46 250 270 20
D 18 60 100 100 ' 6
E 17 28 100 100 6
* EREERRL

Soil core method I,
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Fig. 5 Distribution of wheat roots in early spring
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AN72—78% RTEREE(E 4D H)o AILIAABRALEKN T HBE TIREEEE
E. REEAABHRREMFERT L, HERPEFE BHERE LhRE 3—5 &X
EHo BTN XM E B K EXLFRE Xo
BERERNRMREZRARET LS ARBMDREANAE K. RIEML, 7E58E
EHRSERERBBRAELEEN S MERE (B 5). 7EX 30 ERIBKEE F,H 3—5 &
MTREERE, K EEEFHEENT VEXENR, DEETLEE 210 EXXEELEAR
HROKRERFER o LREFEAG 1 s CHR/NERABUKBRAMARKE 2 KLEABKT
0.9 (3 8), 2—3 KL EhAE] 0.78—0.48, XFIE 5 REARA N ARRENZE LA S,

®s NEEMKBEF BRYE"

Table 8 Cocfficient of utilization of available water by wheat in fields

LEBRE (em) LEFRREXKR (nm)
gl Depth of soil layer Rainfall during
Type the whole period
0—50 |50—100 |100—150]150—200]200—250/250--300 of growth
TEERR —C &
Test by soil core 1.10 0.97 0.93 0.91 0.78 0.48 0.0
method, I——C column
REE ’ — .
Drought (1962) 0.87 0.87 0.85 0.47 169.0
XH e
Noniﬁgsm) 0.74 | 0.70 | 0.53 | 0.31 | — — 230.6
Field test
B 5 - -
Humid (1964) 0.18 0.00 0.00 0.00 451.5

* AXKHRAMARKEFYRRBROZER HKERZIL,

The coefficient = Water absorption of crop/Storage of available water.

# 8 ANFIH T ZMAXEGd, KEFA THRSUKHEBERARYK. FTLIESH,F
RARBOXNNEETHRABRARTABEEZR MU CEFHAAKRS. HELTEN,
REEAS EEKRERTIER.

*F R 4 #®

1. FATREAEZE 1 R LB TH LB A . B RENEDE R XK, $EBIZER T
— R AR T KD B, AR AT BN EREKE. EREMKEEHER T B8F
EHEHRTR. ARV Eo.

2. ERBRGT B HAFBERAM S RNETRER M 24K & B AR i o

3.NERFEBT A FIRERNKERAR, REFE 300 EXET. RAEKNER
KT BEEHETEREE,

4. RN PR I REIT R S B BSR4 =8 0 T .
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THE EFFECT OF WATER STORAGE IN DEEP SOIL LAYER
ON THE GROWTH AND YIELD OF WHEAT PLANT

Li Yushan and Yu Bao-ping
(Northwestern Institute of Soil Congervation,
Biology and Pedology, Academia Sinica)

Summary

Present investigations were carried out by soil column method in the greenhouse
and by rainshed method under field conditions. The soil ecolumns have a cross sec-
tion of 1m®' and a height of 3.2m, provided with glass window in one side for the
observation of root development. Movable rainsheds were used to control the rainfall
ucder field conditions. All field plots were isolated by cement plate of 60 cm depth
to prevent the watershed from nearby areas. Detailed treatments for both methods
are given in Table 1 and Table 2. Water storage in soils before wheat sowing and
water supply during the growing period of wheat are detailed in Table 3. Table 4
reports the yield of wheat under different treatments. Table 5 and Table 6 analyse
the water consumption of wheat plant at the rate of consumption at different grow-
ing periods. Coefficients of the utilization of available water by wheat under field
conditions are presented in Table 8. Descriptions on the root development cnder
various soil moisture status are given in Table 7 and Fig. 5. Fig. 2 illustrates the
status of wheat growth by soil column method. Fig. 1, Fig. 3 and Fig. 4 show the
characteristics of soil water under various treatments. All explanations.can be read
in English translation from the Figures and Tables in the Chinese text of the pre-
sent article, which come to the eonclusion that an adequate moisture content in deep
soil layer before sowing has beneficial effects on the growth and yield of wheat plant
in next year.



