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Water-saving Effect of Mulching Material and Covering
Method in Hexi Irrigated Area
HE Quanxing, ZHAO Huaiyong, ZHAO Guorong*, Wu Zhenming, Yang Yi

( Zhangye Agricultural Technology Extension Station, Zhangye, Gansu 734000, China )

Abstract: Field trial was conducted to study the water-saving effect of mulching materials and covering methods in cool

irrigated area. Plastic mulching improved the water retention in 0-40 cm soil. The water retention effect of various plastic

mulching was ranked as ordinary plastic mulching > black plastic mulching > degradable plastic mulching. Compared with

open field culture, plastic mulching saved irrigation water by 26.1%, and increased yield by 23.7% to 30.0%. Production

efficiency of irrigation water under plastic film mulching was 16.5-17.4 kg/m?®, which was obviously higher than that of open

field and wheat straw mulching. Compared with traditional mulching method, pressing some soils on plastic sheet increased

the potato emergence percentage by 6.9%-13.9% . And also root number and length were also increased. Furthermore,

pressing some soils on plastic sheet decreased some disease incidence.

Key Words: plastic mulching; soil on mulching; water-saving effect; disease protection
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Table 1 Growth of potato under different treatments

EEH -3 1t 5 I A 1 g H R AR

Growth Ordinary mulch Degradable mulch Black mulch Wheat straw cover Open field
FEFI Sowing 16/04 16/04 16/04 16/04 16/04
T Emergence 17/05 17/05 22/05 28/05 28/05
PR W] Bud flower 28/05 28/05 02/06 16/06 16/06
FF#EH Flowering 13/06 13/06 15/06 22/06 22/06
4554 Tuber initiation 18/06 18/06 20/06 27/06 27/06
LA Tuber bulking 27/06 27/06 27/06 08/07 08/07

2,12 RREEEZMFRIGAE
AT 0~40 om + )2 35S KB E 45
Horthn(R2), M ORI RO elr, T3k
BIR T I AR . H v B A b A 5 2 5 42.19%~
265.5%, WORIIE H 22.5%~61.1%; R R 2 )

PECRIRCR AR I, R T, e
MR P S KRR R 11.6%~157.3% 5 IR
A IR 55 20.9%~71.19%F145.8%~91.6% ., #
B RO S i AR 2= RN R T M
T L R B RCR A, R R 5 P 4k



T PG E DX T4 B 2 VS KRN, B T 1 —— B %,

+ 05

AR 22 . MORTRI BB S Aol R, 3t 3 b g
PRIGRE T T R A SR b
2,13 RREEEMAG KR

A [RIE K 2 SV K AR = R S (R 3) AT LR
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Table 2 Soil moisture measured at different periods

Ab3 METREE FERY i A THEW 550 t BN W)
Treatment Measured depth ~ Sowing Emergence Bud flower Flowering Tuber initiation ~ Tuber bulking ~ Harvesting
0~10 13.1 22.3 18.3 12.5 16.5 15.3 26.6
Wi
E_' B 10~20 15.4 22.1 16.4 12.8 17.7 18.9 234
Ordinary mulch
’ 20~40 15.6 20.6 16.7 13.0 17.2 16.5 24.0
" 0~10 13.1 15.7 132 12.5 14.2 15.1 21.5
iRt 10~20 154 16.4 12.2 12.8 139 14.1 23.1
Degradable mulch
20~40 15.5 18.3 14.2 13.0 15.5 15.0 25.5
0~10 13.1 15.7 13.2 13.8 14.5 13.9 24.5
SR
10~20 15.3 16.4 14.2 12.6 14.4 16.1 36.6
Black mulch
20~40 15.6 18.3 15.5 15.6 16.7 17.0 26.8
0~10 13.1 6.3 10.2 13.1 10.7 9.1 17.2
< 2
AR 10~20 14.2 15.0 12.4 11.8 12.3 10.5 19.4
Wheat straw cover
20~40 15.4 15.0 16.8 12.3 14.4 15.3 15.2
0~10 13.1 6.1 19.8 12.1 10.4 8.8 16.8
B
. ﬁ N 10~20 14.2 14.7 12.1 11.3 12.3 10.2 19.1
Open field
20~40 154 14.5 16.5 12.1 14.3 15.7 14.9
TE: HEKJE 10 dPsE s WORHT3 d N,
Note: Measurement was made ten days after water irrigation; it rained three days before harvest.
R3 REAEEKESEKEFE
Table 3 Irrigation amount and yield percentage of irrigated fields
x N =N 3 2 . — N —
AN /5280 ERAOKE (e R
Ab B Plot irrigation o HEKAE P (kg/m')
T Annual total (kg/hm®) Liricati lucti
atment al X g
reamen koK K =K B irrigation quantity Yield e lf(;n 'puu veton
efficienc
First watering ~ Second watering  Third watering Total (m*ha) (kg/ha) Y
Hrim i Ordinary mulch 5.13 4.73 4.73 14.59 2764.5 47562 17.2
FEf# I Degradable mulch 5.13 473 4.73 14.59 2764.5 45729 16.5
PRI Black mulch 5.13 4.73 473 14.59 2764.5 48 048 17.4
A B Wheat straw cover 7.06 6.33 6.33 19.72 3738.0 37683 10.1
FEHAR KT Open field 7.06 6.33 6.33 19.72 3738.0 36 957 9.9

e DAZER 23 A M /K R T Rtk

Note: Water quantity was calculated based on two thirds of ridge high.
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BN TR K B S R B R R OGRS (3R 3)
W, RS SR AR A R R, IR 16.5~
17.4 kg/m®, 303 B 45 63.4%~72.3%; 557RHD
AL 66.7%~75.8% . AN[RIHLIRAL FLK 73z 57 4
FHIE, (HESA 225, SEHbREEE TE A0 HE 17.4 ke/m’®, W
o T R AR, (AR AR MR
R XY KA R it
214  FRREE SV DA 2R Ha

MR (F4)KF, HEE " &

MoK F 37 BB R FER MRk B . 3 BB SR H
21.4%~27.5%, ¥EEHFR GG 23.7%~30.0%;
TR T R MR B 2.0% , W B MR
MR Z 225 AN R, BRIk 5, Fre
It 48 048 kg/hm’, 5 38 Hi 5SS 35 77 4 47 502 ke/
hm?; AR IR A 45 729 kg/hm?, %58 B o 5 i />
4.83%, 5 E MBI 2 3.73% o FA R R Y
PR G B R 5 RO SR S A B T AR
P it P PR AR IR DA 3 — R

F4 ARBEMHRXDRIJZEFIEKBZM0

Table 4 Effect on economic traits of potato of different coverages

KEE) PR AR Pl ghnt) S DOOUH
=R (% =% IR (T A~ : kg/h e NN
T LR DD gy ) R e o)
Big tuber Mid tuber Small tuber ~ Tuber number _ Yield Difference
Treatment Yield per plant o Compared to
percentage percentage percentage per plant (kg/ha) significant .
(No.) open field
36 5
29 95.5 1.6 3.8 0.51 47502 aA 28.5
Ordinary mulch
e
2.4 94.9 2.7 3.6 0.49 45729 aA 23.7
Degradable mulch
L 5
3.1 95.7 1.2 39 0.53 48 048 aA 30.0
Black mulch
Z B
1.5 93.8 4.7 3.0 0.39 37 683 bB 2.0
Wheat straw cover
B
1.8 92.6 5.6 2.8 0.37 36 957 bB -
Open field

TE: NG TFREIR0.05 285 ENE, KETHREOR0.01 225 . AHFIE L B ILBCRITTH 28 k.

Note: Small letter represents 0.05 significance of difference and capital letter represents 0.01 significance of difference as tested using Duncan's

multiple range test.
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LA WoR, ERE L SR ERAZEREAE L
ACFRRE RS, FRPRAR BRI e AR A 4301 =5 1 2.8~3.6
25 2.0~3.4 em; i EEREEIHG N T 2.4~4.4 cm,

Mo b BRI REE RGN 7.9~14.1 g, T EHEN3.4~
5.9 ¢ VEHIBEIAE LA R TR 4. i, AfEdEs
SRR KRB AR
222 BREXHEH KT EEH A

P (3R 6), ZBAEARRE AL Th 4% 5
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Table 5 Influence on emergence percentage and seedling growth of soil pressed onto membrane

- e R (%)  BRRIRE(AR)  RAHRK (em)  BRE(em) b FSARREE TR () M AR T ()
SOFE B ZF K (em) i
. Emergence  Root number Maximal root Plant Overground part Underground part
Treatment Variety Bud length ) . )
percentage  per plant (No.) length height fresh weight dry weight
TV I - KPGF: Atlantic 2.4 95.1 11.5 8.8 10.6 335 14.9
Soil pressed onto Bi %4 35 Longshu 3 2.6 933 12.5 9.2 12.3 38.6 174
membrane g B Kexinl 1.9 91.2 9.2 7.4 9.8 314 132
EFEBATEL Kpipe Adantic 1.6 86.2 8.6 6.2 8.2 25.6 1.5
Without soil
PO w3 foneshu3 1.4 87.2 8.9 5.8 93 292 13.1
pressed onto
membrane BT 15 Kexin 1 14 80.1 6.4 5.4 5.4 17.3 7.3
e ZFRIFANES T 10H .
Note: Bud length was recorded on May 10.
F6 ZIEBREILEMREFRAENR(%)
Table 6 Effect of pressing soil onto membrane for control of plant diseases and insects
i 3 N 3% ‘ o 3 =19, :‘)‘: ‘ ;\ 1 =19y 3% .
4m e T~
. . Disease or insect infection  Disease or insect infection Disease or insect infection
Treatment Disease and insect . . . \ e Average
percentage for 'Atlantic percentage for 'Longshu 3 percentage for 'Kexin 1
T8I Dry rot 3.4 4.1 2.8 3.4
P& Early blight 4.7 4.9 4.8 4.8
HLPE Early bligh
TEVETE A R
B L IRJEHR Ring rot 4.1 4.7 3.1 4.0
Soil pressed onto
M {4 -
membrane TIE9% Black leg 52 3.7 3.4 4.1
HZIE Cutworm 15.1 17.2 137 15.3
A% HL Wireworm 1.3 1.0 1.1 1.1
T Dry rot 6.4 6.1 6.3 6.3
ZEEEIEAE L HE Early blight 49 55 45 5.0
(CK) SRIBE Ring rot 49 5.5 45 5.0
Without soil
£ ac >
pressed onto M2 Black leg 5.9 4.0 4.8 4.9
membrane 1 & Cutworm 7.3 8.2 8.7 8.1
45 L Wireworm 1.5 1.0 1.0 1.2

3 4 #®

ANTA)E 5 AR KRN R R B, MR 55
W TSRS, RETEYERART . HEE
o B O S DR HR B A R 6~11 d,
KEIR 11 do MR 25 R RCR 2, g ) 3
KRR AR P R 11.69%0~265.5%, Hi,

I b ORI RO e b, $E i T 42.1%~265.5%, X
I 52 3 e S T S K R R A PR
22.5%~61.1%, [ B A IR AT 5 1 48 5K
S 20.9%~71.1%F145.8%~91.6%, 55T AT
PR B 5 43 /K 309 BSR AT 2™, 22 F 5 DRk
JURZE, ISR T 2.0%~3.4%:

ZEVEHE S BT KBRS, 2R E T
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KR K & 26.1% 5 K A3 HE AR R
16.5~17.4 kg/m®, 7 FLAT 55 $2 15 63.4%~72.3% ,
TR AR B R 5 66.7%~T75.8%"

AN R 7 55 A4 RE X T 4% 2 g s i 0 e
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