F26%k 1
54 2010 4F 1H

gk T % it
Transactions of the CSAE

Vol.26 No.1
Jan. 2010

AEIKGULIBTRIRBENE ERERK LSRN

BENGE Y2, B HE YN, 2uE P,
(L. Al ARk S TP HOSco s, #% 453003,

ALY, 2\ AHF 2, KR
2. FEANL BB A MR T, BT 2 453003)

& O B RL BT AR Ml AR P I R S e, 18 AR BRAR B L, BRI TR R S e R ORAE KR B
FEEEITHIMI N, 4R, BT o6 A 5 R RR A 2 B b e oK, 3, KB R E R A . HE
SR TRIRR R G K 43 A B I ¥R 6 78 i £ 26 8 SR ot U R, ZE B R I 0m/s b ik 0 T R 7 o I T AR H B 2 e 4
AMEGE WM EET R . R 35 A ORI A R M2 B R B K, ARIF R AT . (/K AP T
JE7E o A R A, B EERIA R 56.97%, FREL N 1.695, HIKAY MR s A R 2, PR 15.57%, W
JEE S =B N T I HFTCIN A, B BRI o6 e AR P T 53 58 AT 3 27 K 8 7= 1 5t 3

KR RARMIE, 4, LERS, AKKRF, FE, SR

doi: 10.3969/j.issn.1002-6819.2010.01.010
hES %S S316, S513 XERRIRED: A

NEHS: 1002-6819(2010)-01-0054-07

SB/NE, BE, FRE % TRKSABTREZFSNERRERKE~EMFMIJI]. KU TEFK, 2010, 26(1):

54—60.

Qiang Xiaoman, Zhou Xinguo, Li Caixia, et a. Effect of liquid film mulching on growth and yield of summer maize under
different soil moisture conditiongJ]. Transactions of the CSAE, 2010, 26(1): 54— 60. (in Chinese with English abstract)

0 31 &

A% FH 7 6 ORI — TIOR8 7 B WO AT R it .
AR S R S 2RO, AR IR
/BN )P & e S N W=l 111 7 P U
AR B T BORUBEINGE, AR ET ST
FHX, MR s SRR R T AL, Eh I
F AN PR AT B PR AR AR PR 2 R Y
A T i 7 SO R R 7 5, 1 20 THEAD 80 FARLLK,
BRI IR A o B B T BE K LA v A (1 7 = A
R, AR P E A UK 12 SRIT, RSk e
bk ZE, A 2 g AR AR M ™ S S G
T BRI AR B AR 1) 2R LR R R AR A IR,
Ih S (0 R 45 A0 R S E I 2, SR TR
PSS T AR R T FLAOKNE R, SE e A A
AWBIERL T e i,

WARILEE CHUPR 2 DO RE W] Bl v AR i) 2 Pl
TFR BT B fif i 7> - H WS, /K e v) fE 3%
RIZER R R AR, A LR ah k1
AR, Bk R BORSIZE A, AR BT AR, R, &
TG SR, % R I H R A AL A R )

e H . 2009-01-15 &7 HIY: 2009-11-26

FEGIUH « RNV EAEY K 5 R B SR 3 s JEARMIRL 45 2 %
Tji (2008-9)

EZ A BR/NEE (1983—), L, BRVEPEZ N, TER TR S50
(E041600013M), FEMH /K EEMEIE S PHAMR. ¥ig HELR
A I HERERIF 72T, 453003, Email:  giangxiaoman@126.com

MAEER: FFE (1970—), F, WHEHA, FIFFR, FENFE
YRR K B AL R BRI ST, B S R BB AR HREERE ST,
453003. Email: zhouxgOl@tom.com

(45 H » UEA0~ 60 d [ SR A7, JE5 AL 27 1 SRR 2 (FF
BUIE AR T SRE M B - S8 R ER B (K95 e, 1
HHBBEN L, 2005 g 7, 7052 s
WA S IR E R . (LB R s Ty
R BB, FAMEEMIRT R, WO o ) B AR
f T IR, (R RMEERMH T EAERKKT,
BRI . RSP, AR B
N - SR R R AT B S B RE e, RO A R AR AR,
IR TR 2, (A A8 5 ) S o K e a0
WESCERE, W G 45 & KB WRE K, HERE T
TR R A . DR 2 E R AR
15 78 76 0 9 A 2SR ON R E D S, e TARRIK
Sy RO BE R VR BT 26 0 A KR P A T S R e =
ARG S0 Lk B, A S AER AN 7] K 4 b B
YRR H A 2o B R AR KR B R, LU
SR E B OK A b R SR A AR

1 M5

1.1 R58 X

G T 2008 4F 6—9 HTEH AR MY R 2 Bt AR H HE IR
W T AEY) 5 /K SR I 34 B ST iy 647 . iR5%
b A4 35°19', AR4R 113°53', ik 73.2 m, AR
B)S 14.1°C, KFEW 210d, % 2 398.8 he LT
MY, EOMRY 2 mXx3.33 m, WEN 1.8 m,
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A, R 2% 4 67 500 #E/hm?, 4785 60 cm, Kk 40 cm,
T 2008-09-11 W3k
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I o5 (Liquid Film, LF) FIC#E % 2 Ff
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TS KE R A e, S KRR B %
SE T RFEPRm, BEATHEK, HEZK FBREHIAE R R
) 90%7E A7, HEZK TR MERE, WE/K IR K e Ml b
W], AE K DA BB K GRS, B 1K G ph e T
MGTHAE N, BERELRUFII TN 885 K R I35 5 — 3
VEK KI5, RIS it 5 B A R I N 5 R 4G
FRCERAR R TR, JE 7K I B R UIE I 7 25 1 e Bk

FLARIIH anF

D) MR SR AR, SR
BEAEAS AP 2 o ML AL . NS 15 d JTAA M
W, B 3d A, MIETE 535024 8:00, 14:00 FH
20:00.

2) 8Ky RAWCEH RS, B4 7 dle
1%, £ 20em s 12, A 1.2 myREE . #EKHT S .

) A ZEEER: R CIRAS- 1 YSA1EH R4 (K

PP Systems 2 71 472 Jl5E . HASILAEAF 2 h 900 1 K.

a) R gibE . P EOCRI I T Tk R A
3dRHAERNEMMAK ., s fitkE, KRHwbRE R &
EAFTLA. A ANUBCHIL 3 bk AT FCFE I RIBR L
W B TR HOCR A LI-3000 AR - T B AX
(Portable Area Meter) . B R KGRI, #AFEHL
15 PR REA, BERESRARAT TR L, FERLAR AL

[ERTAS
2 ZER59H

2.1 HREEXHMREENZN

g IR P L e, 3 ) A
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Tablel Variationsof soil surface temperatures under different treatments T
HERY AR
Qb3 %
15 25 35 45 55 65 75 85 95 °
LF 28.56 3122 3223 29 27.81 3201 29.17 26.49 26.07
fierKk 2> 741
CK 27.25 29.66 30.25 26.55 25.07 29.48 27.21 2457 24.41
LF 27.87 27.98 29.33 30.78 29.94 26.07 30.06 29.03 27.44
oKy 6.88
CK 26.52 26.21 27.29 27.62 27.62 24.17 283 27.43 26.69
. LF 29.13 29.13 30.26 30.73 28.72 25.81 29.2 28.14 26.58
7K o) 6.32
CK 27.74 27.26 2858 28.66 26.57 23.88 27.45 26.79 25.43

T LF MBI RG. FI.

2 ATRAENE EKEFHIZHF M

Table2 Impacts of different treatments on growth process of summer maize d
I AT il 39 HEHRN I
A3
DAS LDS DAS LDS DAS LDS DAS LDS DAS LDS
LF 7 — 37 30 55 18 62 7 94 32
&Ky
CK 9 — 39 30 60 21 69 9 98 29
LF 8 — 36 28 54 18 62 8 95 32
Tk oy
CK 9 — 37 28 59 22 69 10 100 31
. LF 8 — 36 28 55 19 67 12 103 36
Y\ ix
CK 8 — 37 29 56 19 69 13 101 32

¥: DAS. LDS—— 7 HlEm il blE R AR SR 5L
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Fig.l1 Growth variation of plant height and stem diameter under liquid film mulching and CK treatments
#x3 BEREEESHBAETHRSERANEEESH
Table3 Notability analysis of liquid film mulching and CK treatments on plant height and stem diameter
(#6525 d) PO I (H8 )5 45 d) i J0 (H% )5 60 d) WS (HRSE77 d)
posi
Bk ilem ZEH/mm Frralem ZEH/mm Frralem ZEH/mm Pk wilem ZEH/mm
ks LF 57.2a 13.5a 152.9a 25.0a 199.8a 27a 200.3a 27.2a
Wi
’ CK 52.2b 12.1b 142.8b 23.2b 189.7b 25.7b 192.5b 26.3b
N LF 58.9a 13.9a 157.6a 28.1a 221.3a 28.8a 221.5a 28.9a
K
CK 56.8a 13.2a 151.7b 26.2b 210.4b 27.90 216.6a 28.2a
NN LF 64.9a 15.1a 170.3a 28.6a 231.4a 31.2a 231.9a 31.0a
HK
" CK 60.7b 14.9a 168.5b 27.5b 225.1b 29.9b 228.8a 30.2a

e AR bR LR R CK AR B Ron 27 ARIE 005 ONEEED B

FRT AR TFRRRZEFIERIRF KT R,
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Fig.2 Variationsof LAl under liquid film mulching and CK treatments
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B RS, X R K A B R B K i i B i A
(2008-08-01) [IEAHZE (Pn) FIZMEHE (Tr) HAZ
AT 0T, S5 R aE 3 iR

Pl 3, B R K v A S5 RO AR EE R Pn
Tr W H ARG Zes 5 g adh, R FRFIGY
WG AR T P A A e P AR AR, BT 3S) H BAE HH T 12:00
fidr, ZJ5 NIFEEWIR/DN . 1% 5 Kalt-Torres 25128 A [
WFFT &5 RIEAR B, AN E K P I H BAE ) o i

SR, HE KR SRR CofEY), AL “J
BRI, & 3 I40, LF R CK ARH RO Aid R
HAE A 5, H LF Z L CK Gas &Mk, H
A WL TG ZE ETF, CK 4FE R4 12:00 Pn il
ik #] 27.028 umol/(m*s), UL LF 4B R Pn ik #|
29.867 umol/(mP-s), 2 Ja Bl N Al R SE 4 — 5 f) P {2218
TR A HARL I FE IR S5 P E TR
MbTE,

K 3b &, L& 8:00 Jfn, Tr EIFus & L7,
12:00 ZE A7 ik B WAl , 258 N, L 8:00—
10: 00 X — ¥/ BE 78 o5 1) Tr AUt AR B0, 2 mt %),
W S5 Tr {H & 3 5.224 mmol/(m?s), X} ik F
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Fig.3 Daily variations of photosynthetic rate and transpiration rate under liquid film mulching and CK treatments
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Ky N B EAT o3 b, SRR 4.
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Table4 Impacts of different treatments on yield of summer maize

hs VTR ANTRER AWrRL EWTRER
i (kg * hm?) X% (kg e hm?) 6 /%
LF 6993a 13239.1a
fieK sy 56.97 14.21
CK 44550 11591.8b
LF 7398a 14216.7a
Ky 3542 5.65
CK 5463b 13456.2a
LF 9153a 16700.0a
K Sy 1557 497
CK 8820a 15909.7a

K APR, KIKSRET, @mKRBI FOK AT
PR AP B T R K AL BRI K A3 AbEE . AHE
VERS KRG , LE 4 M &5 = s A EY) = w3 & T CK,
Tt B A 56 0 P = T BT R U R A . &5
FEERIM S, K. FKSAFER LF % CK M= 2%, 4
SN T 56.97%F1 35.42%, miKAy T - EHERAEE,
Wre o 15.57%; AW RIS, KK LF
B CK ZEREE, AWr-wnT 14.21%, 1. mKsy
T HEERARE, WTES NN 5.65%HM 4.97%. L
BTN, VRS B AE AR K S AL BE R A BEGS B
Fd o B, UK ABRIRZ KA A R d

7o UL IR ZE o5 (35 ORI VE A B ORI AR KR
AL T AR AR ERES, A3 A 56 B FOK R AR
U B Bk B0 R, B B K
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2.5 RIRBEEEARMEFTUE

R 55— T O T IR AE ) [ K 3 4 A
PIAREEHA, WA S5 AT R T 38K T 7% K,
AAEROR . A= st . sl e Sa#
i, AMUEEILATKR R, R E ST M
KA K A AF T LF A CK AR H &
bR T o0, Wk 5 TR, 34K bHE T, K. K
IMER LF P A 4N B KT CK, ik
SYMEFER LF P2 EOK T CK, {H LF g AR~ $EE
B/NT CK. B3 5 bl %0, (/K5 LF 8 CK 7= i
A N N T 3553.2. 2 353.2 u/hm?, LF = # ok
T CK, LF N 1.695, CK 1 1.363; 17K%r LF % CK
P AN BT 2 709, 1 509 Jo/hm?, LF
$H CK Rk, LF 4 1770, CK 4 1.645; /K4 LF
B HEKT CK, (Haife AR~ LT, LF 3/ T
CKo Ui HIR /K 43 A B i 5 55 L 1 52 K= (38,
RSN N, P8, A RS0 e B
B KRR E SR R KGRIk &
IK 3 b BE A AR ROIR 7 i 06t B A A T, L
S NF =B L34 /N T 0 AR BE . DL BB R, fEHR
52 R X S K E RS T, R KRR
TRMBL 7 o A AR BRI B S K = H ), BB e 3L
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Table5 Economic benefit analysis of summer maize under liquid film mulching
= e - 2.
AP BERICL - ) eI T ON N
ALI\IE — (E . hm.z) (E . hm.z) J &H:
i e R4 INGER ¢ TR NI IS I

ok LF 375 2250 150 600 750 1650 5775 9790.2 40152 1695: 1
Wi

’ CK 375 2250 150 600 1200 4575 6237.0 1662.0 1363:1

ks LF 375 2250 150 675 750 1650 5850 10357.2 4507.2 1770: 1
/.

CK 375 2250 150 675 1200 4650 76482 29982 1645: 1

Sk LF 375 2250 150 750 750 1650 5925 12814.2 6889.2 2163:1
=Y

" CK 375 2250 150 750 1200 4725 12348.0 7623.0 26131

e HEARZLMSH 1.4 70/kg 5.
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U 2 5 0] R T AR B oK, BRI 5, W
sy AT RKAEFE, AN I R B L
X R T R AR E i R o 0 BHARG 7K 23 Adh BRI 5 M 7S 5 A 7
B KRR H B RIS

2) H AR KMDE AR5 H AR 38 2L A
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HITE o
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7= 35.42%:; R /Ko b ERR R RO e s, WP 15.57%.
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BN Tont B o, K2 A 3T I 7 55 2800 R
%80 T 3553.2 jo/hm?, Zi AN T 2 353.2 Ji/hm?,
TR S PR o 1.695, XTHRACH 1.363. VRIS =
1 5 R K R AT R T T 0 B AT o8 B3 7= (R RR,
RS LATE, EKTEEE T 2T R HX,
WL 5 R T AR B e A P I — R 0& A%
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Effect of liquid film mulching on growth and yield of summer maize under
different soil moisture conditions

Qiang Xiaoman'?, Zhou Xinguo™?*, Li Caixia'?, Guo Dongdong*, Liu Zugui'?, Zhang Junpeng~

(1. Key Laboratory for Crop Water Requirement and Regulation, Ministry of Agriculture, Xinxiang 453003, China;
2. Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453003, China)

Abstract: Aiming at decreasing agricultura pollution caused by plastic mulching, impacts of liquid film mulching (LF)
on crop growth and grain yield of summer maize were studied, which results were compared to the control treatment
(CK). Results indicated that plant height and stem diameter of LF were greater than that of CK, and the difference was
the most significant under lower soil moisture condition. Under lower soil moisture condition, leaf area index (LAI) of
LF was greater than that of CK in the earlier growing stage, while smaller in the later growing stage. Under medium and
higher soil moisture conditions, however, LAl of LF was higher than that of CK in the whole growing period. LF
increased the photosynthetic and transpiration rate significantly. Under lower soil moisture condition, the grain yield of
LF increased by 56.97%, and the ratio of output to input was 1.695. Under higher soil moisture condition, the grain yield
of LF only increased by 15.57%, and the ratio of output to input of LF was smaller than that of CK. The study indicates
that liquid film mulching is effective for drought-resistance, saving irrigation water amount and improving yield.

Key words: liquid films, crops, soil moisture, growing development, yield, the ratio of output to input



