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Abstract: The aim of this study was exploring the effects of plastic film mulching and application of water re-
taining agent combined with microbial fertilizer on quantity of soil microorganism, enzyme activity, and yield
and water use efficiency of seed maize in Hexi Corridor. In oasis irrigation area of the Hexi Corridor, six
treatments were set up, which were single plastic film mulching (AF) . single application of super absorbent
polymer (AW), single application of microbial fertilizer (AB), application of super absorbent polymer com-
bined with microbial fertilizer (WB), plastic {ilm mulching combined with microbial fertilizer (FB) and nei-
ther super absorbent polymer nor microbial fertilizer in open field (CK). The dynamic changes of soil micro-
bial quantity, enzyme activity in 0—20 and 20—40 cm soil layer before sowing and after harvesting, and the
yield of seed maize were analyzed. The results showed that: (1) Single or combined application of microbial

fertilizer both could improve the activity of soil catalase, urease, invertase, phosphatase, and increase the
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number of fungi, bacteria and actinomycetes, and the content of soil microbial carbon and nitrogen, and
improve the soil microbial environment. Among them, the effect of super absorbent polymer combined with
microbial fertilizer was the best, and followed by the treatment of FB. (2) The treatment of AB had little
influence on the growth of seed maize, but the treatment of FB could significantly increase the leaf area index
and dry matter accumulation of seed maize, and could adjust the yield composition factors. (3) Different
drought resistance measures and the combined application of microbial bacterial fertilizers could promote
yield formation of seed maize. Among the different treatments, the grain yield of the FB treatment was the
highest (10 105.64 kg/hm?®), followed by the treatment of AF (8 967.24 kg/hm®) and WB (8 323.93
kg/hm?), and the production increased by 61.99%, 43.74% and 33.43% compared with CK, respectively.
(4) The water use efficiency was the highest in the treatment of FB (2.40 kg/m”), followed by AF (2.15
kg/m®) and WB (1.89 kg/m®), and the water use efficiency significantly improved by 80.10%, 61.84% and
41.80% compared with CK, respectively. Therefore, comprehensive considering the yield, water production
efficiency and soil microenvironment, the best combination of drought resistant measures combined with
microbial fertilizer was plastic film mulching combined with microbial fertilizer, which could not only
promote the growth and development of seed maize, but also improve irrigation water use efficiency and
water use efficiency, meanwhile improve the soil micro-environment of the tillage layer, which was of great
significance to the sustainable development of seed maize production in the Hexi Corridor.

Keywords: film mulching; super absorbent polymer; microbial fertilizer; seed maize; soil enzyme activity;

soil microorganism; yield
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FBESE A i 3. 276 2 DMK B8 i &
AL FB AT AF SRAEEK R R AR TR A TR
BEEFR bR TE 3 25 5. 8¢ CK 43 i 3 #2  15.56 %,
17.13%,16.92%,12.99%,13.04 %, 24.37 % F1 14.12%,
14.25%,13.63%,10.49%,11.91%,17.07% ., X4 WB #il
AW A F I R A A (0 38 M 0 RN 1 R 55
7572 B8 CK A 048 Br 48 i 43 590 4 11.21%,11.00%6
9.08%.8.41%,8.08%,9.62% 1 8.68%,6.40%.,7.29% .
6.310,6.27%,8.78 %, H. I & [A] JC b & 22 5. 10 HL )it
WAL AB & Wi R 46 4r 5 CK T 3% 22 5, 1
W 43 A Ry 2.53%,1.37%,3.52%,2.92%,3.79% ,
1.05 %0 , 4 35 1K F b f55 75 25 b B
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e it it [ it
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T < B B 77 AN R/ <7 3 m A TR A 30 A (7] Ak B i) 22 5 1 %5 (P <<0.05)

B2 FAENEEEEEAEXNFHMERBKRTYRRRENZ N

R 3 TEGRFE D AR X 5 F R B A R TR R0

o Rm RERE/em RRER/om HE/g R/ g o kg 4 T/ g
AF  16.1£0.94ab  40.54%+1.78a 135.85£6.61ab 114.46%+3.05ab 13.3£1.18ab  25.1=1.07ab  27.43£0.89b
AW 15540.77b  38.89%1.20a 125.63+4.09bc 107.55+5.94bc  12.8+0.75bc  24.3%2.28ab  25.35+1.66c

2018 AB  14.3£0.60c  38.45+2.25a 119.30£8.37c  102.50%+3.82¢c  12.6£0.49bc  23.9£0.95b  22.70£1.40d
WB  15.8%1.18ab  39.27+2.84a 130.12£6.66ab 108.82+4.08ab  13.0£0.87ab  24.6=1.55ab  25.58=£2.03c
FB  16.4+0.72a  40.85+3.09a 139.43+8.15a 119.27+7.24a  13.7+0.29a  25.4+1.26a  29.56+1.35a
CK  13.940.75¢  38.10£2.63a 118.75+4.72c  99.08£3.37¢  12.240.50c  22.5£1.93c  22.30£1.02d
AF  15.4£0.88a  39.86+3.51a 130.627.14ab 108.4645.57ab 13.14£0.68ab  24.7+£1.32a  25.47£2.16ab
AW 145+1.02b  38.58%2.17a 122.50%6.25bc 102.93+4.16bc  12.6+0.91bc  23.0£0.77bc  23.81%1.18hc

2010 AB  14.0£0.47bc  37.87£2.56a 117.09£7.03c  100.55+4.22be  12.0£0.77cd  22.3£2.09c  22.99=£1.64c
WB  14.9£0.68ab  38.74%3.11a 128.71£7.65ab 105.164+5.15ab  12.940.42ab  23.5+1.18ab  23.96:£0.97hc
FB  155+1.26a  40.28%3.48a 133.774+9.02a 110.13£3.91a  13.3+0.63a  24.941.60a  26.631+2.32a
CK  13.740.55¢  37.31£2.09a 114.4845.60c  97.07£3.13c  11.740.20d  22.0£0.37c  22.92%1.40c

2.6 A [E) 7 B 45 i B e o BE X U A EoR P E ANk

AR

sk

H1 e 4 AT AT, A [R] 70 S 4 i 15 T A X o ol T oK
ST WIAE KA T BT K (E L E BEK A

PSRN 73 ) 8% 5 45 45

i 22 53

e o
.58

2R BB AT KB, 5 R & A A CK
ALY S A [R]470 5 4 it 0 2 B3RP 1 o o oK 4 26 7 014
KR b b B 25 A B FB FIAF 4k & WRE K i
/b 30k 4 232.22,4 180.90 m® /hm? .4 CK 43t
W 9,952 F1 11,0450, Ho R Ay 3 it £ oK 5 Ak B
AW I WB, 24 B I FE/K 547 518 4 322.00,4 414.36
m’/hm’ 58 CK 351 B AR 8.04 %5 F1 6.07 % 5 A [l bt 52 1%

Jitn ¥ ATk 2 AR A Ok i, HrP b 3 FBLAF, WB
AW 77 &4y 9 A 3k 10 105,64, 8 967.24, 8 323.93,
7 891.39 kg/hm’, # CK 4 ] W % # & 61. 99%,
43.74%,33.43% M 26.50 % , 1 i R AE Ab B AB 3%
MR fe /N ANES CK W 3 8t 5 18.25% . [FIBT A2 7~ it 52
M), 5 Ak B 7 (B 55 77 i 8 Ak — B0 4% A0 BRI AT I 2 4R
AT K (R, Hop AL B FBLAF, WBL AW Fl AB 43 3]
B CK B354 4.59,3.24,2.48,1.96,1.36 JG/m’ ; FB /K
YRR e 2 38 2.40 kg/m®, ik 9 AF, AW FiI
WB. 4 CK 4351 i 3 $2 %5 80.10%0.61.84%,41.80%
37.49% .1 AB K4 MR %R 1.64 kg/m’, # CK
IR R 23.35 % 5 AL CK I K F I RCR A
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1K 2.02 kg/m?® , i HAth &b 39 3 8 K F) 850K R
[ 2 3 v L MR o 18.42~61.97 % . Hovb FB /K

F Rk 2w Bk AF . WB #il AW, 2051k 3.28,
2.9192.7092.56 kg/mgo

R4 TEHLRE MR E IR X S E K2 KT ALENZ W

— EEMMERE SEEMEAE  AEFHHAR/ R/ P/ BHKFES KRR AR/
(m* +hm™ %) (m® +hm™?) (m* +hm™?%) (kg hm™?%) (G +hm™ %) (Lem™?) (kg*m™) (kg*m™)
AF 1108a 3258.8a 3939.34+221.58¢ 9138.85£416.25h 34544.85£1088.34b 10.60£0.36b 2.32£0.11ab 2.80£0.14b
AW 1108a 3258.8a 4151.08£196.14b 8060.08£276.03cd  30467.10£1375.14cd 9.3510.49¢cd 1.9440.07b 2.47£0.11cd
s AB 1108a 3258.8a 4341.374248.99ab 7315.33£359.77d 27651,954927.08d 8,49%0.25d 1.69£0.09¢ 2.24%0.08d
WB 1108a 3258.8a 4288.95£175.61b 8402.61£342.75¢ 31761.87+1350.95¢ 9.7510.33¢ 1.96+0.15b 2.58%0.21c
FB 1108a 3258.8a 4001.62£209.65bc  10307.49£475.38a 38962.311408.53a 11,96 0.40a 2.58%0.17a 3.16%0.19a
(K 1108a 3258.8a 4487.87£276.12a 6350.36£307.18e 24004,36£774.67e 7.37x0.26e 1.42£0.04d 1.9540.15¢
AF 1834a 2919.3a 4422.45£316.39b 8795.62£511.26ab  31224,45+1262.18ab  10.70£0.27ab 1.99£0.13b 3.01£0,20ab
AW 1834a 2919.3a 4492,91£230.08b 7722.70£390.94¢ 27415.591008.45¢ 9.390.39¢ 1.7240.09d 2.65%0.18¢
0o AB 1834a 2919.3a 4652.28£254.45ab 7438.944266.47¢ 26408,241674.21¢ 9.05x0.42¢ 1.60£0.07d 2,5520.13¢
WB 1834a 2919.3a 4539.76£335.07h 8245.251404.55bc 2927064 1103.48be  10.03£0.25hc 1.82+0.11be 2.82£0.09bc
FB 1834a 2919.3a 4462.82£296.55b 9903.78+542.19a 35158.42+1397.14a 12,04=0.48a 2.22%0.15a 3.39£0.21a
CK 1834a 2919.3a 491155 187.97a 6126.47+366.82d 21748,974877.23d 7.4520.19d 1.25£0.06¢ 2,10£0.17d

2.7 ZFPEITEM /N 22 876.66 JG/hm® 5 F Tl BB it HH £ 7K

FH R 5 AT, AN AT 54 it e it 71 S o o A oK 3%
T S 25 5 1 2 AR R B R FH AL MR SRR DL 3R
JIES R A AR R A AR A R N T HRAE, B 5 LA
N TS S T30S (8 0 5R AH B ) N T A iy ¢
BUA S S T AS R A R A A T ss . 2 AR
A1, FB B2 B KL 35 37 060.37 JG/hm’, AF, WB,
AW F1 AB R Z .05 32 884.65,30 516.25,28 941.34,
27 030.09 JG/hm?, 8 CK 4 %] & % 5 62.00%,
43.75%+33.39%.26.51% ,18.16 % . ifi CK & 7= i f

FR e T T T A B AR RS [ B SR R
SRl £ 2% 5 0 L Hoh FB 4l sR i & . 18 20 249.38
JG/hm’ ,AF, WB, AW Hl AB K Z. 435~ 17 483.67,
15 427.27,15 262.36,13 039.11 JC/hm*, 53 5% CK 40
9 953.70,7 187.99,5 131.59,4 966.68,2 743.43 J&/hm’,
SR CK 55 3 A F W) 5% LA S AIC, A 4l di 25 A
10 295.68 Jo/hm*, & 3 Ik T i 5 4 it Bc il 7 2 &k
B, Hoh FB AEH N 97 3l A ) B RAS 1Y [ i TR
R R R R OK BT R AR IR AR .

R 5 AEHT R M A B AR X & R EREF R

PR FFRL™ HE/ B/ STE/ NLA/, W sa/ B/ a4/ ®A
(kg*hm?) GG+kg?) Gt+hm?) Gt+hm? Gtehm? Ot hm?) Ot hm?) Pl

AF 9138.85b 3.78a 34544.85b 5700b 9735¢ 15435b 19109.57b 2.24a

AW 8060.08cd 3.78a 30467.10cd 4500d 9213e 13713e¢ 16753.82¢ 2.22a

2018 AB 7315.33d 3.78a 27651.95d 4500d 9525d 14025d 13626.67d 1.97b
WB 8402.61c 3.78a 31761.87¢ 4950¢ 10173b 15123¢ 16638.59¢ 2.10ab

FB 10307.49a 3.78a 38962.31a 6150a 10695a 16845a 22117.03a 2.31a

CK 6350.36e 3.78a 24004.36e 4050e 85651 12615f 11389.08e 1.90b
AF 8795.62ab 3.50a 31224.45ab 5700b 9667c¢ 15367b 15857.76b 2.03ab
AW 7722.70¢ 3.55a 27415.59¢ 4500d 9145e 13645e 13770.90c¢ 2.01ab
AB 7438.94¢ 3.550a 26408.24c¢ 4500d 9457d 13957d 12451.55d 1.89bc
20 WB 8245.25bc 3.55a 29270.64bc 4950¢ 10105b 15055¢ 14215.95¢ 1.94ab
FB 9903.78a 3.5%5a 35158.42a 6150a 10627a 16777a 18381.73a 2.10a

CK 6126.47d 3.55a 21748.97d 4050e 84971 125471 9202.28e 1.73¢

3w M P L 2 AR Bl 1 2 0 A AR

b SRR 2 A W S AR R W B S R ) AR
WL ik RT3 ) — S B AL RE ) A9 AR Wi
TV BT, 25 L SR Oy Fe AL Rz 78 L 2 AR W %) 37 53

e A5 TR g 2 L IR 4 IR G T I A A T R A
g BRI 5 OO S BEAR PR R 3 ik 2R 7 ) Y )
Frgedl . ASWFFE R WY BT T4 0 10 e 77 I T A 35 i v
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Jita PR AE AL B WB Fl FB #F 2 4 58 b IR 2o Ak U
T T Bl R A T 1k T 43 0l S 3 4R R 75,6600, 81.79%,
153.29%,48.34 Y6 Fl 47.32 % ,44.81%,109.70%,20.21 % ,
PR RS 2 B L it A B IE 23 R ) - A 2R )
FE o3 0] B e A M b IR G | O 4R Ak S L RE B L R
A R it 5 1 29.096,75.7%6,92.6%,25.7 %, iX 5 AR
WFFE A58 — 350, L2500 78 38 /0 3 4507 56 F 1 it 7
HE TR P AR B A 38 A 25 R B 0F 5 vh IR A BIE 52 L H
it 0% M o R A L X T e S K A XL
| AN W B D 3 E s o 7 N i S SO i O N 7
I B, A 98 T I 1k S A B 2 I T B AL )
BOBOR R TIRE R E AR K AL D E S
AR MR BCAE B L B A S R e WA T DA T e 2
Tt 11 6 A 3 5 R T A I S 4 T A — 2L

TIEFEYE T 5SS A A R
] R B S S8 T A BILIT 1) 43 A RS 3R 90 5 B A6
WAL AERe 7 I M A S REERE .
[ B 3 A 0 R D93 I 2 i/ RUR 8 3R I, 7 3T
T J5 AT Ak B s A I A W ORI
IBEHE Bl 23 00 AR A S RA W A T I BB DT L
Bz 52 0+ A ) BT RO . AR R PR
Jit Pt A FES T S 2 HERE 2 9 A W B RN iR
iRl . o R KR L I 7 25 it T IR Ak B WB
1 FB BE)Z 8 FLTA A TR LSk R R RAE )
RT3 B 160.62%6,82.16%,76.68%,115.18 %
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K B R S i i A I B S A O N S
B TS R —20, DLAh A Se i — b PR 5 % 1 1
T S 5 M AT — S, 0 A A
S 205 TG (0375 W e 7 5 A 398 O L, 7 5 b A By
TR AN A T SR R A B e B, T T 4
T AR Ty R R AR, U HOCR E
1l T B TR B+ HE A W BCRE TR oE R B, B — b
A 5 00 0 - A A R T R TR B
ToR w4 IR T 192.52%,12.77%,106.99% , A
WF5E R B, B — M B 78 26 A AR 4R T 1A oy 44
TR A B 4R TR B R e e 2R A )
1> 26.85%,11.91%,12.28%.,16.73% , it A2 B
TR RNAHIE 5T 25 L5 G R W L B — b RS 5 % A=
YRR P R B AT 25 R 22 R, BB 2 IR XA
Be R HOR B TE 320 5 2 R, AR S AS TR
b IR A AR A K PR B 0 SRR 25 U o

o 5 1 i T A A g A VR W A K R R
i AR R R WAR 205 ) MR 5 W OE R R R A L
[[Ezez1B: Il N = 5 I 70 RN U B iy ) e
S B S T TR TE B T AR A B K HACER B R AR
REEWE MR EEWAERK LT, EERAAEK
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Tl PP 1 5 S DRI ), (EL T 1 s 1 K R
B AR TAEY = AR . Bt 5 i P e 7 A
AT BRAD K — BB L 0T LA AL 2R A 0 K BRI
AW IR B i VR 7 i H v b TR it T I 4 7 AL
TR 2 TR KGR T e A A B, 2R R R ARV ST
F W] 3Gt IS T4 = AR e X S A I A5 e —
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4 45
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KR RL 7 k7 i ) P 2850 24 R T8 K A R B R
A HAT 3K 9 903.78~10 307.49 kg/hm?,2.22~2.58
kg/m®,3.16~3.39 kg/m?’,
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