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Table 1 Soil moisture contents in autumn-ploughed fields in comparison
with that in spring-ploughed ficlds

WER A 1965 #£ 6 A5 H 197 %5 A 11 A 1967 £5 A 12 &
determination June 5th, 1965 May ll1th, 1967 May 12th, 1967
o . TEKS HEHS FIEKR REERN REKM REHEM
(cm) Soybean stub | Soybean stub Wheat stub Wheat stub Wheat stub Wheat stub
Depth field ploughed|field ploughed|field ploughed |ficld ploughed |field ploughed |ficld ploughed
in autumn in spring in autumn in spring in autumn in spring
0—10 15.3 14.6 28.4 28.8 34.7 29.2
10—20 25.9 25.1 32.0 30.7 32.1 30.2
20—30 28.6 23.0 31.7 29.8 31.3 29.7
30—40 23.8 20.8 28.1 28.2 29.5 26.8
40—50 22.4 20.5 26.5 25.8 28.0 27.6
0—50 1y
Mean value 23.2 20.8 29.3 28.7 31.1 28.7
of 0—50
¥2 BHESPERWRE) T NERLER (%)
Table 2 Soil moisture content in ploughed fields in comparison
with that in bharrowed ficlds
WE BB
Date of |1967 #£5 A 10 A| 196546 H10 H| 19654 6 H10 B| 1967 5£5 A 11 H 1967 £S5 B 11 A
determi. | May 10th, 1967 | June 10th, 1965 | Junc 10th, 1965 May 11th, 1967 May 1lth, 1967
nation
= 9% |5 9 |5 GE:3 EXGE | RNEE
g om [ZENE yopx \TEKH gpy |\ TEVE sex | grem [geees| £ B | EEE
. 1 |Soybean - 1 :|Soybean Y De Soybean | Soybean | Soybean | Forage Forage
stub field = Istub field = [stub field : . .
(em) loughed stub field ploughed stub field lotughed stub field| stub field | stub ficld| soybean | soybean
P loug harro- [P;°U8 harro- |P,OU8 harro- | ploughed | harrowed | stub field | stub ficld
in au- . in au- . in au- ) : b . ;
Depth wmn wed in tumn wed in tum wed in | in spring | in spring | ploughed | harrowed
autumn spring n spring in spring { in spring
0—10 28.8 29.2 4.8 6.2 9.2 8.1 30.1 36.3 22.5 30.4
10—20 31.1 33.5 18.0 18.5 20.9 21.5 31.9 36.5 29.9 32.5
20—30 34.1 31.5 23.7 20.8 25.9 25.0 34.4 31.8 30.5 30.1
30—40 29.5 29.6 24.6 22.6 26.9 26.3 29.0 29.3 24.6 26.3
40—50 28.0 26.8 24.4 24.6 25.0 23.0 26.6 27.0 25.0 25.8
0—50
15
Mean va.| 30.3 30.1 19.5 18.5 21.6 20.8 30.4 32.2 26.5 29.0
lue of
0—50

B SEEYHHNE.
Note: Crop on all the fields in that year was spring wheat.
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Table 3 Effect of ploughing or harrowing in soybean stub fields on the growth
and yield of spring wheat in the year of serious spring drought

‘ K &% | B ¥ |(mahEsEaien max [Frwoo o8
%ﬁi{‘_}}é’\ *f]t.“ G (em) (em) Effective |lneffective | Grains [Wt. of 1000 (E‘/H)
ocality 1llage Plant height|{Ear length | spikelets | spikelets per ear (grains (g)| ,.. 1ok

Giin/mu)
k A 51.1 4.2 7.7 4.1 10.7 33.0 218
Autumn . . - . . .
ma;ﬁ% ploughing
Qianfeng
farm KEE
Autumn 62.1 5.2 9.0 4.1 13.8 32.4 333
harrowing
e 32.2 3.2 5.0 3.2 6.5 28.2 117
Autumn . . . . . .
LEARS ploughing :
Hongwuyue
farm BEE
Spring 41.9 3.8 6.6 2.3 9.4 28.5 151
harrowing
® A 44.0 4.1 5.2 2.7 9.5 30.3 130
Spring . . . . . .
LEARS ploughing
Hongwuyue
farm %ﬂﬁ
Spring 58.0 4.3 5.3 3.7 12.3 31.9 180
harrowing

ETELRELT, NEHEBEZTREAMAIERELRBE THRIEERBRL
T HEREBRTHRE. MEIABEX—PTH, TIEAHNE, BHORED
W AE. BEo 1965 FELHARFAE, X TRALIA 3—4 FHX, F20EX
HE, | BHREENSRETT 1 FX mRELR/NRETTEENHERKAHEMIL
& HEXBRENHRTERLBASOEMAK, ARREETERRET(E D,
METELR PR AS bE BT RATR SN B EXMER FRITNEEPHE
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Table 4 Effect of soil crack on the moisture regime of soil

ERBRARAKEERN T WEE(%)
HAERHER (cm) Soil moisture content in different distances from the walls of crack
Verticle distance from
ground surface 0—4 (cm) 4—8 (cm) 8—12 (cm)
0—4 2.8 3.6 5.1
48 6.6 10.2 12.1
8—12 6.1 13.2 14.7
12—16 11.0 13.0 12.3
SEH Average 6.7 10.0 11.1

B 1965 6 A 19 HiRZE.
Note: Determined on June, 19th, 1965.
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Table 5 Effect of soil compacting in seedling stage on moisture regime
of surface soil and growth of spring wheat

t M8 E (% GEFE (/50 #)
4t | Soil mwoisture content Dry weight of seedling (g/50 plants)
Treatment -
0-5 (cm) 5—10 (em) 10—15 (em) Stem and leaves Roots
*x E '
No compacting 10.4 2.7 28.0 5.4 0.9
Compactéd once 10.7 27.9 30.4 4.6 1.1
Compacted twice 12.5 28.6 31.4 4.9 1.3

E: 1965 5 A27 R, 6 A4 BWE, MNESER.
' Note: Compacted on May 27th, 1965, determined on June 4th, 1965, in tillering period of spring wheat.
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Table 6 Effect of different preceding crops on the growth and yield
of wheat in the year of serious spring drought

W= ¥ & B oK MR :F(ﬁ:‘ﬁ Yield
(cm) (cm) £)

Preceding cro Grains per car Wt, of 1000 /&

rececing P Plant height Ear length grains iin/rillau %
N E
Wheat 30.6 3.3 8.5 29.9 77 100
Millct 37.6 4.0 10.5 29.0 97 126
HE
Potato 34.5 3.5 10.0 30.8 111 144
X &
Soybean 44.2 4.2 10.7 32.2 113 147
E K 43.0 4.1 9.2 32.0 156 203

oro

RFF i

(astelood. 52.0 4.6 12.0 34.0 238 309
summer
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Table 7 Yiceld of early-maturing variety in comparison with that of
mid-maturing varicty of spring wheat

B & (cm) B E X FTHE () 8’ (/@)
Plant height Grains per ear Wt. of 1000 grains Yield (Jin/miu)
AR
. ) R | dmik | EREH | DR | RBELR | SR&ERH | BB
Climate M‘Fdﬂﬂﬁ Early- | Mid- Early- | Mid- Early- | Mide | Farly-
ril -n:laric‘ maturing | maturing | maturing | maturing | maturing | maturing | maturing
ng variety variety variety variety variety varicty variety variety
ERE 1962 98.1 82.8 23.5 23.8 30.5 33.0 336 442
Normal | 1963 99.8 82.4 25.0 25.3 29.8 32.9 441 504
year 1964 120.9 90.3 22.7 25.3 29.3 35.5 498 637
BRE | 1965 | 46.2 33.7 8.0 4.3 29.7 2.4 153 103
Year of
spring
drought 1968 60.1 51.3 15.8 12.8 29.4 33.0 180 136

* REAZRBEDNESEM AR,
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Table 8 Effect of fertilization on the yield increment of wheat on
black soils in the year of spring drought

B R ow ok | mam [TREG)| PR Yid
# = i | (em)
Pl (cm) prains per [Wt. of 1000!
; ant ]
Preceding crop Treatmmeat hcigr}:t Ear length ear grains (g) jE/Eu %
A ERE 34.9 3.6 5.4 28.7 76 100
No fertilizer
We12F/8
4 .8 ) 29. 77 o1 -
NH,NO, 12jin/mu 3 3 58 2 lo1
IhNEE oy
NBE S 24 7 /e 43.3 4.4 9.4 33.0 123 162
Spring wheat Ca(H,PO,), 24jin/mu
e 12R/a, 3%
BB UFT/E 42.6 4.8 9.7 30.7 120 158
NH,NO, 12jin/mu,
Ca(H,PO,), 24jin/mu
& m_ _m 69.1 L 4.7 9.8 31.9 180 100
No fertilizer
B 12 FF /e ' ‘
: 72.7 .1 11.0 32. 177 98
R 50 NH,NO, 12jin/mu 5 3
Wasteland 5 24 :
astelan WS 24 F7/E 89.3 6.9 20.6 36.7 386 214
reclaimed Ca(H,PO,); 24jin/mu
o Smmr | gk 12 FF /e,
B¥524 Fr/m 86.3 6.3 18.8 35.7 332 184
NH,NO, 12jin/mu,
Ca(H,PO,), 24jin/mu

ERFRREIRRT RO WIEKA T, B E AR, NEY MR EERE T

LERUL T IR AR A ALE Rl R, (U B B 5 Fh F IR M, DL o ¥ K L
BRRELE, AR &Ko
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Table 9 Residual water storage in soil under different rotations

Tk | Bl | HMRALSAEE (nm)
RIEFR (mm) Iaitial available Available water storage remained in soil after harvest
; Mean annual | water storage . - —
Rotation system rainfall within Im soil B Box $EE
layer yea nd year y
AE—hE—KE
W heat-wheat- 470 180 170 160 170
soybean }
AI—hFE-FEX
Saybcan-wheat-corn 470 180 190 180 210

P

HEI MR, RKE—/IE—FEARERENKBRBEFRERTEREKD PHKEE R
RWER L, B2 —MRAF RS, 2K IR LI R E Fri#m, Hi R
MREEIFERLIRBEOKFRAEZFATLE, TURERBE R NEZZR. K,/
EF—ME—KGRERFEHRB K BEARBUERBEKS FHEBERFZOEM L, &
258 — MR E R DK 2 RN BRI R D, B RIIRA X MRER R
DRE R TEAK S REBERN, —EBEAEFORNERERELEREE.

AEHXE 1948 FAMMBRRKURZESE=ZTRF,EFREHEN+RED LT
HEFERRE, HE 1961 FERHAFRUR, FRERENFRXCEFHBHREY . H
HBRFEESELORERRUN, FERARSKMRANE—NE—RKEX—REEXEH
Y% Ro ME 1 hHaIE M, EF RURB WIS TED, SE/EYRRE L BRER 1
X B KRS R B HER KR L, fE &5 R S8 KR 6E E T B a5
ABRBEHREIME, SR ELEN: SEBLRAKBPEHAFRFRORRAHE™E,
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Fig. 1 Yearly variation of available water-holding capacity within 1m soil layer during
freezing period in cultivated black soils (Sliding average per 3 years)
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STUDIES ON MOISTURE REGIME IN BLACK SOILS IN
NORTHERN PART OF NORTH-EAST OF CHINA

IV. AGRICULTURAL TECHNIQUES FOR RESERVING SOIL WATER AND
IMPROVING WATER CONDITIONS OF FARM LAND IN THE REGION
OF BLACK SOILS UNDER DROUGHT WEATHER

Shen Shan-min, Qiao Qiao, Ding Qing-tang and Zeng Zhao-shun
(Institute of Forestry and Pedology, Academia Sinica)

Summary

In the region of black soils, spring drought does great damage to wheat, but may
not give any damage to cultivated crops such as soybean and corn. Therefore, in
vears of spring drought, less wheat and more soybean and corn should be planted.
Adoption of comprehensive agricultural technique including reasonable ecultivation
system of reserving soil water, correctly using soil water after removing crops, selee-
tion of good varieties and rational fertilizing system, may also give a higher yield of
wheat even in years of spring drought. But, if we want to improve the water condi-
tion in black soils perfectly, we should increase the proportion of soybean and corn
in the rotation system, and give up the cropping system of wheat-wheat-soybean. In
this way, we could decrease the soil water consumption in the rotation system and
establish a favorable and balanced water cycle in this soil region.



