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Effect of deep plowing and plastic film mulching in fallow period on
soil water storage and wheat grain yield and quality

CUI Kai, GAO Zhi-qgiang, SUN Min, ZHAO Wei-feng, DENG Yan, LI Qing
( Shanxi Agriculture University , College of Agriculture, Taigu, Shanxi 030801, China)

Abstract: In order to utilize precipitation in fallow period, and preserve soil water, a field experiment was carried
out to study effect on soil water storage, yield, and quality formation of two treatments using water-permeability plastic
membrane (WPM) and liquid film (LM) after deep plowing in fallow period in Wenxi of Shanxi Province, with the aim
of exploring an effective way of preserving the soil moisture in dryland wheat. Results showed that the combination of
deep plowing and plastic film mulching increased 100 ~ 300 em soil water storage until booting stage. It added 0 ~ 300
cm total water storage from pre-sowing to booting stage, and this promoting effect of storing water lasted until flowering
stage, with WPM being better than other treatments. Spike number, actual yield, and grain protein content increased
significantly at 45 d after harvest in fallow period. Furthermore, 80 ~ 200 cm in pre-sowing water storage was related to
spike number and grain yield. 120 ~ 300 cm water storage in pre-sowing and anthesis was related to grain protein content
and yield. In conclusion, deep plowing in combination with WPM in fallow period had marked effect on water storage
preservation, thereby increasing wheat yield and quality.
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Table 1  Precipitation at the experimental site in Wenxi

B R WM RA W WOW-JRE TR N
TH . . . , Mt
Fallow Sowing — Wintering — Elongation — Anthesis —
Item . .0 . . Total
period wintering elongation anthesis mature
2005—2010 7 227.58 +30.46 46.90£9.84 35.50+12.84 34.06+0.09 61.44+5.89 405.49 +39.40
2010—2011 401.50 27.10 19.10 22.20 64.80 534.70

BRI YA B AR RRWT7 H ERZE 10 A BA) R —84 10 H BERZE 11 ] MR A —30C 11 A R E 4 ] B

PO -4 H LAIE 5 H LA IS - s H BRIE 6 A,

Source: Meteorological Observation Station of Wenxi County, Shanxi Province, China. Fallow period: from the first 10 d of July to the first 10 d of Oct. ;

Sowing — wintering: from the first 10 d of Oct. to the last 10 d of Nov. ; Wintering— elongation: from the last 10 d of Nov. to the first 10 d of Apr. in the fol-

lowing year; Elongation-anthesis: from the first 10 d of Apr. to the first 10 d of May; Anthesis-mature: from the first 10 d of May to the middle 10 d of Jun.
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(WPM) R ASHIIRAT 35 (LF) AN 35 (NF) =K,
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Fig. 1

Soil water variation in fallow period under deep plowing and mulching
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Note: BS:Before Sowing; PW: Pre-wintering; RG: Returning Green; EL: Elongation; BT: Booting Stage; AN: Anthesis; MA: Mature; DAH: Days Af-

ter Harvest; WPM: water-permeability plastic membrane; LM: Liquid film; NF: No film. The same as below.

2.2 KRRNPRBESNEMNELEKSEET
A

FEHT 2 U 0 ~ 300 em T HEE K B R E W
MRS, MBI AR (E 2) . RTFE/NZ ISR G 45 d
WAL 15 d 7T S 35 58 s R AT 242380 0 ~ 300 em +-
HeEK L, R BE 5 A BRI LB K b
7 55 0 R RS M R 5 5 fR TR PR A S R R
B S s T R N A E T R R K R R
YEVIAE G WK, DI BN T 4 2 i 3 25K
i, B K E G SAESRZMES B2, TIL,
R PR A 35 I B K RO AT A 22 = 46 B, HoR B

K bR T AR
2.3 HRINERBEEXRMNETER EMARH
A

RitE/ NGRS 45 d IR BIAE 15 d A B 5

600 1 ——15DAH WPM —&— 15DAH LF
—a—15DAH NF  —»—45DAH WPM
—»—45DAH LF ~ —e—45DAH NF

= = w w
o W 1= 3
(=] (=] (= (=]

0~300cm 1 3 % /K /mm
w
wn
(=)

Soil water storage at the depth of 0~300cm

w
(=3
=3

()
w
(=]

200 . . s - - -
BS PW RG EL BT AN MA
42 & W Growth stage
2 RAMFRBESMEETEE 0~ 300 em
TRTEEKENZM
Fig.2  Effect of mulching in fallow period on soil water storage at

the depth of 0 ~ 300 cm at different growth stages
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Table 2 Effect of mulching and deep plowing in fallow period on yield and its formation in dryland wheat

Ak FRE [i) H HE/ (A hm™?) TR EL THRiH /g Feig/(kghm™2)
Treatment time Mulch Ear number Grain number per spike 1000-grain weight Yield

WPM 552.00 b 30.41 a 41.53 ab 5454.97 a
15 DAH M 507.92 ¢ 27.24 b 41.58 ab 4846.47 d
NF 470.00 d 28.75 ab 39.34 b 4651.47 e
WPM 575.13 a 30.61 a 41.60 ab 5533.08 a
45 DAH LM 546.25 b 28.85 ab 41.05 ab 5193.64 b
NF 505.04 ¢ 28.28 b 42.41 a 4961.19 ¢

R3 MHRAPRBESNEMNEFNEAREEAS SENFIT

Table 3 Effect of mulching and deep plowing in fallow period on grain protein and its component contents in dryland wheat
Ab 3R] i HHEA HREH B EH ZLEH - HAR AR HAF R
s : . o ) HEELL ; S
Treatment Mulch Albumin Globulin Gliadin Glutenin Clw/Gli Protein Protein yield
time ’ /% / % /% /% /% /(kg*hm~=2)
WPM 2.68 ¢ 1.56 b 4.4 ¢ 4.51 ¢ 1.02be 14.76 ¢ 805.20 b
15 DAH M 2.54 e 1.52 cd 4.13d 4.12d 1.00cd 14.21 d 688.49 d
NF 2.51e 1.49d 3.64 ¢ 3.56 € 0.98 d 12.86 e 598.22 e
WPM 2.95a 1.61 a 5.04 a 5.33a 1.06 a 15.93 a 881.36 a
45 DAH M 2.82b 1.58 ab 4.72 b 4.84b 1.02 b 15.59 b 809.95 b
NF 2.61d 1.55 be 4.50 ¢ 4.48 ¢ 1.00 d 14.89 ¢ 738.64 ¢

2.4 RRHIRBE =X Ei/NE SR

AIH/NZIRGRIG 45 d B 15 d 7T S 5 2
FRRLER T R LA 40 B i R I i (£ 3), IR
PRI 55 AT B8 ek 2 1 o S HR 2 0 3 i L ER 1 T
Fra, HB /K b B 55 0 3 8 TS A 55 . Ut
AN RTHE/INZ WGRIG 45 d TR 75 0T S0k 2 4R i A8 B
Ee, HOR B 7K b 3 55 R 30T, A R T4 ks
BEB R, AT UL, PR PR I A R S R A AT
S M/ NFEATRL T, HR RS 7K Hb AT 55 35O 0T o
2.5 TEEKESERMNEFERRNXER
2.5.1 HBWLBEFRELFHANDELFZHHELS
M FEHT 0 ~ 300 em TIEE K &5 R CHAY
BEIFAHKKEZR(FE4), 60~220 cm + )2 HIEE KT
S REACE 3 B S A O, 80 ~ 200 em )2 12
BRI i 5 O ARG RT3 T O
~300 em HHEE KBS RN FIEOL B R R
U AR R K R R A A TR RN
WK, 1 SRR, D3 7

x4 BWLEEKESEMNEZTEREMBRERXYE
Table 4 The relationship between soil water storage

before sowing and grain yield components

A 2 /em . LD IR ThLH e

Different . s Grain number  1000-grain F%E

soil layers Spike number per spike weight Yield
20 0.5966 0.5583 0.0373 0.6409
40 0.6983 0.6442 0.0307 0.7095
60 0.7756" 0.5400 0.1625 0.7526
80 0.8934" " 0.5362 0.3785 0.8480"
100 0.9415" " 0.5325 0.5230 0.8945" "
120 0.9482" " 0.5094 0.5133 0.8549"
140 0.8884" " 0.4851 0.4448 0.7864"
160 0.8654" 0.4617 0.4606 0.7639"
180 0.8724" 0.5308 0.3045 0.7712"
200 0.8562" 0.5206 0.3265 0.7592"
220 0.7855" 0.4346 0.5577 0.7106
240 0.7262 0.4040 0.5670 0.6602
260 0.7317 0.3880 0.5583 0.6552
280 0.6471 0.3920 0.4533 0.5857
300 0.6769 0.3675 0.5169 0.6077

Tie o Fll e % IR 5% 1% BEAKF. TR,
Note: * and * * indicates 5% and 1% significant level. The same

as below.
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2.5.2 HBWLEERELEIZWIEZHFEEORY
FE M IEET 0 ~ 300 em HIEE KB SR & H
Horaa FHREARmREZIEMXRR(ERS).
FEHT 100 ~ 300 em +3EE /K = 50 1 M H 4]
®5 ERtEEAkESEMNERFNEARSE FEREANWHELY

Table 5 The relationship between soil water storage before sowing and grain proteins

43,80 ~ 300 em HIEE K E SkRLEA TR,

80 ~ 280 em TIEE K 5L R B sk W A1
X ATOL AT IR KR, L HRIRE £k S

FERLAL R R

A 42 /em HEH HEH [t e ZHEH AL HEE YR AT
Different soil layers Albumin Globulin Gliadin Glutenin Glu/Gli Protein content Protein yield
20 0.2922 0.3299 0.2002 0.2555 0.4679 0.2171 0.4400
40 0.4808 0.4614 0.3205 0.3918 0.6320 0.3208 0.5382
60 0.5238 0.5501 0.4454 0.4965 0.6719 0.4725 0.6359
80 0.6664 0.7192 0.6522 0.6901 0.8032" 0.6772 0.7937"
100 0.7328 0.8136" 0.7726" 0.7951" 0.8476" 0.7985" 0.8808 "
120 0.9388" " 0.9642" " 0.9550" 0.9675" " 0.9453" " 0.9628" * 0.9564"
140 0.9608 " 0.9580" 0.9545" " 0.9635" " 0.9189" " 0.9552" " 0.9204" "
160 0.9516" * 0.9533" " 0.9581" " 0.9614" " 0.8964 " 0.9596" 0.9108"
180 0.9721"* 0.9348" ~ 0.9062" 0.9258" " 0.9157" " 0.9034" 0.8878 " *
200 0.9687" " 0.9382" " 0.9169" 0.9304" " 0.8984" 0.9140" 0.8868 "
220 0.9068 " 0.9324" " 0.9662" 0.9544" 0.8316" 0.9527" " 0.8793" "
240 0.8686" 0.8990" 0.9435" " 0.9249" ~ 0.7785" 0.9260" 0.8390"
260 0.8761" ~ 0.9001" ~ 0.9453" " 0.9288 "~ 0.7885" 0.9295"~ 0.8388"
280 0.8403" 0.8482" 0.8843" " 0.8634" 0.7085" 0.8665" 0.7704"
300 0.8429" 0.8664" 0.9111°~ 0.8875" * 0.7260 0.8997" ~ 0.7977"

2.5.3 FHI0~300cm LEEZKELE T £
FEE G RegmEEs A JFES 0~ 300 ecm 1%
ZK B SR T M e o i R
BEEAMEER(FE6), JFEW 100 ~ 300 em +1E
®6 FHBMTEESKESEH/NEFNEARNAZYE

Table 6 The relationship between soil water storage at flowering stage and grain yield components

/K5 EA A 575,40 em 100 ~ 120 cm,
180 ~ 300 em T3EE /K ESHEH ™ 5,40 ~ 60 cm,
100 ¢m 240 ~ 300 em HIEE K E SAEL 5 T 3% 5%

A

Al 2)Z/em HHEA HEH it {= ZAEH AEEE AR HA B
Different soil layers Albumin Globulin Gliadin Glutenin Glu/Gli Protein content Protein yield
20 -0.7954" -0.8055" -0.8604" -0.8328" -0.6565 -0.8496" -0.7230
40 -0.9438" " -0.8657" -0.8352" -0.8584" -0.8553" -0.8278" -0.7942"
60 -0.7934" —-0.6657 -0.5746 -0.6517 -0.8418" -0.5265 -0.6338
80 0.0790 0.1393 0.2639 0.1828 -0.1229 0.2777 0.0556
100 -0.9367" " -0.9419" " -0.8725" -0.9016" " -0.9450" " -0.8737" -0.9461" "
120 -0.8446" -0.8420" -0.8838" " -0.8668 " -0.7205 -0.8600" -0.7594"
140 -0.7535" -0.7820" -0.8480" -0.8140" -0.6179 -0.8331° -0.7031
160 -0.8201" -0.8147" -0.8591" -0.8380" -0.6801 -0.84147 -0.7275
180 -0.8080" -0.8359" -0.8917° " -0.86427 -0.6881 -0.8760" * -0.7637"
200 -0.8599" -0.8646" " -0.9022" " -0.8849" * -0.7400 -0.8828" * -0.7881"
220 -0.7988" -0.8373" -0.8651" -0.8377° -0.6687 -0.8453" -0.7742"
240 -0.8826" " -0.9277" " -0.9610" " -0.9414" " -0.7987" -0.9545" " -0.8813" "
260 -0.9745" " -0.9598" " -0.9540" " -0.9635" " -0.9111° " -0.9376" * -0.9071" "
280 -0.9819" " -0.9333"" -0.9124" " -0.9374" " -0.9318" " -0.8808" * -0.8737" "
300 -0.8974" " -0.9440" " -0.9680" " -0.9511" " -0.8227" -0.9705" * -0.9062" "
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