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LRI 26 WV AR MO ISR oK BN R0, Be g e ik
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P AA R Y F T R A A 7= R B R 0, 7 SR A AE Y
By RS 21.7%, HESEAR RGO, SGEM oG REE,
PR BB R AL BTG P o 2 P A ML o A
T AN = R B R B, 78 55 RO R 7= 17.95%,
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e A HEEBT IR TR B ) AR Kl gty
ML E A4 35°19, R4 113°53, g4k 73.2 m. ik
BRI b AT, b s by e L, AR BU i 1.45 glem?®,
H K ER A 24.0% 5T SRR, HHLUTUHE 7> 4
0.97%. H#E/KT7 AW, WK 2982 MR £ 07k
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SR I W) 32 PR T K LA PR 3R S B iy, O HLBE
DRAUESERE I 2 /8 X 13852 K85 — 8. 24 3K sy ik 3
FUNRARPRI, HEATHEK, WER) 95% M [ FF /K.
F1 HEAERE
Tablel Design of experimental treatment

Ab HEK TR
LFn T5%H [A]FE7K 2
VLT LFm 6596 H [A]FE7K %
LF 559 ] 77K %
CKhn 5%l ] 77K #
POl CKm 65%6IT ] 477K #
CK, 559 ] 77K #

FENMEBEES 3 K. HHAAEPIAE Tk, Sl 9%
1187, 2008 4 6 J1 2 H4%kF, ik 5 4 B AL 67 500
¥R, 2008 4E 9 JJ 11 sk, s = SEbbpl ok ke, [
BEAAKK, ALK (6 H 12 HD, BB ER 5K
R YE G Al RIS 25 4 2 S WG 1 i, it ]
N 150 kg/hm? (g HEFE B A 4 L it FE 58 D by 24
150 kgD, AFIE it J5 e 25 P 5 ke £ e AR 1) [
RLAR,  HEZK I BE CRUF R 55 1 SE 3Pk o KR 1Y Bt
JRE (HA 46%) 300 kg/hm?. BEKBETT WL 2.

£2 EREKERIER
Table2 Irrigation during maize growing

wm M

WH ik bimm K
LFn 399.7 2 518 6 H19H, 6 28 H
LFm 399.7 1 35.0 6H22H
LR 399.7 1 314 65281
CKy 399.7 2 51.8 619H, 6281
CKm 399.7 1 35.0 6H22H
CK; 399.7 1 314 6 H28H
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TS KRR A B R, 408 7 d il e 1R,
K 20emillE 15, WA 1.2 m ¥R . BEAK K B m RIS N
b8

A EKRE G 30 d FRAAEIT e, BN b FEIE T
B bk B S HARRIEM R RE, & 10 d W 1k, &
KPR, B i R ZEFF 40 TF s B LG, o i R

FKAE TF o B EFRIR 2548 B A 105°C BT R
1h, FEELFEIER R H] 80°CHE 8 h, H)q 4 MIARHUT i
TRk, SAEFRER 15 BRAE N REA, e 4R
PR R TR . EORTE. B, BRK. BAK. M
T8
1.3 HEAZE
1.3.1 FHmamE
A BUEE R C KT &, TYRa RS
FRAE— IR CRAL, o) TRy 250 SRR &3 B 1)
T E S E S TR BERS BN 5%, HOtE A
SN TS TR =RE AR A B T T i/ A R b3 T
Y JFUE U X 100%. 7E4% 5 55 d I, FRa BRI
2K, BRI I T TR, R SR E A IOR .

1.3.2 KoyAl AR (water use efficiency, WUE)
WUE #iH 5 A Ay
WUE,, - Joon D)
T ET
VVUEbioma& :Ybi(]ﬂ (2)
ET

P, WUEg A7 s KF K R ACE, kg/m®s Yan
RIS IR i, KQIMPs WU Eiomass A AE A7 i 7K 4y
FIHBCR, kgm®s Yoiomass JGHRIS 0 FH0 5T, kg/m?s
ET AZER MR, mm.
1.3.3  ARAEMZHITH
ARZEWE (ED H/KE kit &

SN, =SW,+P+1+G-R,-D,—ET (3)
A, Sy SWe I BUA AR IR IX (1 385 K &, mm; P
I B IR B KR, mm | O I BN K B, mm,
G I B N ACHHEIFE K IR o, SR 0 T
VEVEEE, mm; R A I B A s X B K T AR i, mm;
Dp A I B AR X IR = 2 i, mm. BLE& T, T
IR H V4L H I R KA KT 5m, #G. Dpy Ry 3 n[ 2
[N

2 HR55h
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TR AR 2 T, K A B T KT
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Fig.1 Dry matter accumulation of maize
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Table3 Partition rates of each individual organ dry matter %
)5 K Hud
P A3
30 43 49 55 67 87 100
LF 64.51b 59.29b 47.58¢c 32.61b 22.05b 13.59a 12.92a
e LFm 66.44a 55.70c 4957b 38.39a 23.54a 1357a 12.90a
LR 65.28a 62.34a 52.15a 37.03a 24.11a 14.06a 13.31a
LFy 35.49a 40.71b 52.42a 38.78a 27.54b 18.68b 18.34b
= LFn 33.56b 44.30a 50.43a 37.95a 29.05a 21.19 20.50a
LR 34.72a 37.66¢ 47.85a 38.26a 26.18c 19.56b 18.91b
LF, - - - 17.93a 12.17a 6.91a 6.59
b LFm - - - 12.64b 11.15b 7.16a 6.70a
LR - - - 12.20b 10.73b 6.33a 5.82a
LFy - - - 9.55b 35.11a 54.39a 55.91b
FRL LFm - - - 9.86b 35.39% 51.98b 54.57b
LR - - - 11.21a 31.07b 53.80a 56.68a

e FSEEARKN NG PR REREE (p<5%), .
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2.2 TYRERMREERRBAKR
M Logistic FZeME R KK TP i 2B, Logistic
BRI
Yp=Ao+ (A —Ay)/(1+(D/Do)®) (4
b Yo AT ERE, g: D ANREEREL di Do.
Arv AR B ARIBIZ R,
2401 H113 3 Logistic B K 25k 4.
%4 Logistic & RIER S
Table4 Model parameter of Logistic curve

b3 R4 RS BRSH B e RE
Au A Do B R
LF, -3.14+19.92 314.82+31.74 62.16+3.34 5.27+1.44 0.9909
LR, -2.93+10.19 256.55+12.66 59.88+1.67 5.92+0.95 0.9962
LR -5.38+£19.67 261.27+41.72 65.1945.32 4.85+1.71 0.9873

A TR, AR A RPIYE 0.98 L |, W Logistic
My £ 6 R i M RSSO M 7 25 95 7K 23 A B ) T K4 o 2R
BUSHRE REU KR . BARSHCRH origing AT TS

5 EKH~

P, BAFXABOE N 95%. HHULE R ER, RS A
PRUEZROR, W SHIBURTE T, TR ALK
U2, RS A B, (A28 A fEIR 2
15 [ A BB AL G 18 R
2.3 FEELSHSKSFIRANE
2.3.1 2R FEHEMN
VBUBZE i Onk JE R K B A B 1 I3 5.
% 5 W%, Rk b, LR 7ERRG . BEEAR.
IrRig. 15 BB SUR DT A CKy B ZE R AR, 1
RLEA 15 BOFFRLTUR BB R T CKp AR X rpk
SPALEE, LRy 7EERDFUR A 15 BOFFRLBTE bR ST
CKup ALHE, FAl I A AR AR AR B, LR fETR
R EWFART CK, £E PRI AT 15 BEOFPRL R 1 [7]
PR R HL S BAOKRE, WA T BB o SOk 1
15 AR RL A R 2 A A A R AR LT CK
ARRE, ARSI bR AR . AT, WO AT
A F - AR R

SHMEF S

Table5 Analysisof yield components of maize

Ab3 i /cm FeRK/em MEAR/cm BEATRLEL 15 BFPRL TR /kg 15 BREAIR /g TRLBTR/g HFF 1%
LF, 17.29a 0.57a 5.12a 15.80a 2.38a 0.28a 31.99a 89.43a
CKjy 16.88a 0.59a 5.11a 15.92a 2.25b 0.28a 30.65b 89.23a
LFm 16.77a 0.87a 5.09a 15.50a 2.31a 0.27a 31.87a 89.49
CKm 16.62a 0.72a 5.11a 15.85a 2.22b 0.27a 30.29b 89.41a
LR 16.58a 0.60b 5.10a 14.90a 2.28a 0.27a 31.59a 89.60a
CK, 16.60a 1.18a 5.06a 15.50a 2.07b 0.26a 29.81b 89.43a
2.3.2 Ry AAEE T EKIIR MR . AR B K 5 M O SE bR

% 6 KW, MR R0 TR B T R K 2 Ak
PR CK AbBE, [FIFP7E 5 75 s sk oAb BRI = 38 v T
Kb . e XF L dr, AT s A& YRR
ZM: LR>LF,>LF, 4374 16 699.99. 14 216.38 fll
13 239.14 kg/hm?®. Ko FI IR K, 4 WUEE Fiiha
by MHREIK A EL LF A FEY) & T CK,  [RIFhE o5 5 5K
PR 3 Ab ER S 5 T i K oAb B . Wl g, MR R 1R

k., LRy LR ATLFR 20500 3.4, 351 fi1 353 kg/m®, #
KR &, LFy LFq A1 LR 20508 B e T 3.48%.
1.48%F1 3.79%, /K43 F FI &7 T 43 i o6t g i T
6.59%. 7.3006F11 9.17%. X 52 % 85 M5 M Hl R bt
I RIS AR — 3, T ARSUEWHESME TR
HARE, 552 BB SRR R W2, KR H %%
$EE R A T I TR .

®6 KAEFEEXFR
Table6 Relationship between soil moisture and yield
b3 R AR #Hm*%z LT ] ?%)ﬁ)ﬁizﬁl K3 FIH] xézzl /K%*/IJH% PUES i’{fﬂf%/k%iﬂﬂ%
mm /(kg - hm™) % (kg - hm™) (kg-m™) HKA% 2R I(kg - m”)

LFy 479.30a 9277a 348 16 699.99a 1.94a 6.59 348

CKn 490.50a 8 965h — 1.82b —

LFm 382.14a 9004a 1.48 14 216.380 2.35a 7.30 372

CKm 405.16b 8873b — 2.19b —

LR 356.03a 8 905a 3.79 13239.14c 2.50a 9.17 3.72

CK| 374.96b 8 580b — 2.29b —

s B o FIF R THR SR, AR G 314 mm) 1)

B KPR IE R B E 3 M . Logistic fh2k e 0% k5 HuA L Tk
D #EKEE i AT RS MBI TR T TYREBBSENER.

Mo #et%, RN, K a3 GEEKE 51.8 mm) 1

2) WA AT AT R T TR ) R AL LR K
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Effects of liquid film mulching on dry matter accumulation and water use
efficiency of maize with sprinkler irrigation

Zhou Xinguo, Li Caixia, Qiang Xiaoman, Guo Dongdong
(Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453003, China)

Abstract: In order to explore regulation effects of sprinkler irrigation and liquid film mulching of maize production, a
field experiment was conducted to investigate the effects of three low limits of soil moisture on maize growth process by
liquid film mulching with sprinkler irrigation. The influence of liquid film mulching on yield and water use efficiency
(WUE) was studied contrast to the control treatment (CK). The results showed that the biomass accumulation with high,
medium and low soil moisture treatments (with irrigation quota 51.8, 35.0, 31.4 mm separately) amounted to 16 699.99,
14 216.38 and 13 239.14 kg/hm? separately, the high-water treatment was beneficial to dry matter accumulation of maize,
and the growth curve of dry matter showed “dow-fast-slow” trend. Under liquid film mulching, 100-seed weight could
be improved significantly. Maize yield of high, medium and low soil moisture treatments with liquid film mulching
increased by 3.48%, 1.48% and 3.79% separately, and WUE of high, medium and low soil moisture treatments with
liquid film mulching increased by 6.59%, 7.30% and 9.17% respectively compared with the control. The study indicates
that liquid film mulching is an effective measure of water saving and yield increasing with sprinkler irrigation.

Key words: irrigation, sprinkler systems (irrigation), crops, yield, sprinkler irrigation, liquid film, maize, dry matter,
water use efficiency (WUE)



