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Abstract ;[ Objective | The aims of this study are to reveal the annual adaptive change pattern of soil moisture
in dryland wheat fields in response to maize manure returning in summer fallow period, to elucidate water-
driven mechanisms for wheat yield improvement and optimization by maize manure returning patterns, and
to provide the theoretical references for dry farming water storage technology. [ Methods] Trials of maize
manure returning in summer fallow period were carried out in southern Shanxi dryland wheat fields, which
adopted a regional comparison method. The no-tillage treatment during the summer fallow period was used as
a control. The annual wheat field's soil water storage and consumption variation rules under summer fallow
period maize manure returning were studied. Its effects on yield of succeeding wheat and efficiency of water

use were also analyzed in this experiment. [ Results] Compared to the no-tillage treatment, the treatment of
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maize manure returning in summer fallow period could significantly increase 0—200 cm soil annual water
storage amounts, which also had a better soil water storage capacity in deeper layer. The amounts of 0—200
cm soil moisture consumption and water consumption percentage of maize manure returning treatment were
significantly lower than those of no-tillage treatment. The manure returning treatment could improve 0—200
cm soil surplus water amounts during summer fallow period, and reduced 0—100 c¢m shallow soil layer's
water dissipation amounts compared with no-tillage pattern. The wheat spike number and kernels per spike of
manure returning treatment were significantly higher than those of no-tillage pattern, but the difference of
thousand-grain weight between two treatments was not significant. The efficiency of 0-—200 cm soil layer
water storage for rainfall under manure returning treatment was significantly higher than that of no-tillage
pattern in summer fallow period. The returning field biomass in maize manure returning treatment was
significantly greater than that of no-tillage pattern in summer fallow period. The biological yield's precipitation
and water use efficiency of maize manure returning treatment were significantly higher than those of no-tillage
pattern in wheat season and anniversary stage. The same variation trend was observed in grain yield's precipi-
tation and water use efficiency. [ Conclusion] In dryland wheat field humid years, the summer fallow period
maize manure returning treatment could significantly improve soil water storage amounts of dryland wheat

field, which also reduced crops annual water consumption and optimized the three elements of wheat yield.

Finally, the maize green manure returning pattern will increase wheat yield by more soil impoundage.

Keywords: summer fallow period; manure returning; soil moisture; annual period
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Fig. 1 Annual soil water storage under maize green
manure returning and no-tillage treatments

during summer fallow period
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Fig. 2 Each soil layer water storage change trends under green manure returning and

no-tillage treatments during summer fallow period
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Table 1 Different periods’ soil water consumption change
trends under green manure returning and

no-tillage treatments during summer fallow period
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Fig. 3 Each soil layer water consumption change trends under green manure returning and

no-tillage treatments during summer fallow period
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Table 3 Effects of three elements in wheat yield under green
manure returning and no-tillage

treatments during summer fallow period
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Table 4 Effects of water use efficiency under green manure returning and no-tillage treatments during summer fallow period

WK AR/ KA FI R/

A R/ B/ B NGRS ‘ ,
i 1 fb B (kg+ hm®) (kg » b ©) .- K mm Z KRR Y kg+shm 2+ mm™ ") (kg * hm ™% * mm™ 1)
SFp MG 6597.26a 802.80 537.36b 33.06a 8.22a 12.28a
NT 661.11b 802.80 551.54a 31.30b 0.82b 1.20b
) MG 12057.90a 5361.60a 117.60 402.05a 102.53a 45.59a 29.99a 13.34a
wGr NT 11206.20b 4991.25b 117.60 406.22a 95.29b 42.44b 27.59b 12.29b
MG 18655.20a 5361.60a 920.40 939.41b 20.27a 5.83a 19.86a 5.71a
AS NT 12859.80b 4991.25b 920.40 957.75a 13.97b 5.42b 13.43b 5.21b

32 BERBEREESNEMZHBASEREKENZMN

2R 5 ek e R 2 X T AR ) O
TR, A G0 A Wt 1 TR 15 R K e S A S 2 T A
KK FR  HFEK G AR DM B s 5 SRR 1L
i A DR AR Y R ik H S FE K R e
Pk E] 22 7 AN B 3 B R R /N P TR
R, ZETE U7 B S 2 XU N RN 2R
et E FEURRIEEY R H L 0—200 cm )2
FEAK B34 1 2 T X IR B AL B (B 22 R B R
AR BRI /NZZ AR B R T R N . AR AR S
WAATE 22 57 EIWIH E KR EF AL B 0—200 cm T4 A
AEFEK i W E AR T R, N E R R H L 0—
100 cm ¥ )2 FEK & B F AL T k. 1m 100—200
em R L JZFEAK I 0 1) 25 5 80/, BT R 75 b
A IR )2 (0—100 em) By 7K 2r FEHL, X 7] AE 5
AR FE LN R I/ /s 22 76 i i 499 B K i (241.5 mm)
AT A v A O /N A BT R A A 7K 3 PR T R 5 40

K ¥ B DR R OK R AL B A Bl B RCR R R
2 K BT AP IR A
33 EAHEXREESMEMEZHEYTERKSF

A EN 2

BT VR A2 M0 e 5 3 2o 5 ) - S A I A
it KA A R S AR w7 AR .
BV b 5 R R A T AR 2% N 2 AR A Y A R
B TR I SR AR AR AR T G R R 2 R K A R
RS & i, BAERSVESE — 48 R SR IE BT T /)
2 FPRLP= BRI ) e, LS AT B S JE S A B 55 e Bk
b R /N e, LR AR S R B X S AR
FEKRIEH IR RAT . AP, 2R £
KT ADFRES—AF BE, JA AR A2 9 7 i B /N 22 KR e
P EE T Oagh B, X SN B R KW A
X, HEEBEM R Z 55T EREHF LM 0200 cm +
JE WK s T Bk DT A J5 2 /N 22 81 kR I AR K
PAE T RAFAK BT . T3 Ah 187N 22 3T 100 28 ik



66 S ol T S 1

o531 %

B, EREHFAF 0200 em + )2 WK &2 5 T s bt
Wb B A /N ZE 7 B P B TR A, B AR R
BIEE PRI L E R R H A B R, AT
WP BT 5 T G B B A /N AR B R T
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BE SR s EOKJIEF AL PR 0—200 em + e 4R FE K &
KA oy LX) 5 AR T b Ak B S5 e BF AR L,
T AL BT $2 8 B R 0200 em )2 BK LD /)N
% 0—100 cm W& 12 1Yok /- FERLEE s R A BN E
R OB B 2 T e T TR 22 S U

(2) RN EKREFEHAEYEDER TR
AL A AE R /N2 2= 0 J 4F B B, T35 Ak 2 A= )
i SORPRE 7 i R K K 3 R IR 1 3 v T e it
AbER . FETE AR ERE R 0200 cm d- HE X R T Y
KRR W T bt

(3) 5 &2 WIS L, B PR 6 OK R Ak
HROAT & 2 O S 2 T E UK AR 0200 em 30K
OIS L R JiE /N 22 38 7 B8 W S AR
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