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QM,JG.IM.GM & QM 45l # CK % -0.18°C,0.76°C . 1.21°C X 1.65C., (3) 4 £ FH , TR A=A L E A
KEWER,HEENA JG>OM> GM > LM > CK, JG.IM.GM X% QM 4l 5 CK #£& 17.18% .11.92% .5.65% #n
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Effects of different mulching methods on yield and
water use efficiency of potato

JI Xiao-ling' , ZHANG Jing', QIAO Wen-yuan’, LIU Jian-hua®, LEI Jing-yin?, ZHANG Xiong'
(1. College of Life Science, Yulin University, Yulin, Shaanxi 719000, China;
2. Hengshan County Agro — Tech Extension and Service Center, Hengshan, Shaanxi 719100, China)

Abstract: In order to select the optimal mulching method in the dryland farming of northern Shaanxi Loess Hilly
Region, we studied the effects of straw mulching and plastic film mulching on yield and water use efficiency (WUE) of
Potato. Through 2 years of fixed field experiment (from 2012 to 2013), we adopted five mulching methods which includ-
ed ridge mulching(LM), double channels mulching(GM), double ridge mulching(QM), straw mulching(JG) and bare
land (CK), and analysed the changes of the growth, yield, soil temperature and moisture of potato. The results showed
that: (1) Under the treatment of JG, growth and development status, plant height and the SPAD value of potato were su-
perior to others which showed JG > CK > GM > LM > QM for plant height, LM > GM > CK > JG > QM for stem thickness
and JG > LM > GM > CK > QM for SPAD value; (2) In the whole growth period, soil temperature showed JG < CK < LM
< GM < QM, the soil temperature in the treatment of JG, LM, GM and QM were —0.18°C, 0.76°C, 1.21°C and
1.65°C higher than that in the CK, respectively; (3) In the whole growth stage, different mulching methods could in-
crease soil moisture showed JG > QM > GM > LM > CK, the soil moisture in the treatment of JG, LM, GM and QM were
17.18%, 11.92% , 5.65% and 16.93% higher than that in the CK, respectively; (4) The yield in the treatment of
JG, QM, LM and GM were 19.75% , 8.95% , 7.00% and — 0.25% higher than that in the CK, respectively, and
the WUE were 16.4% , 7.4% , 9.15% and 1.65% higher than that in the CK, respectively. Straw mulching was se-
lected as the best dryland farming cultivation method in the dryland farming of northern Shaanxi loess hilly region.

Keywords: mulching method; potato; soil temperature ; soil moisture ; water use efficiency; yield
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1.1 XIitts

5T 2012—2013 478 BT 4 i I o g X
BB LB 2 A S e A7 R XA A4
37°56'28.46" , A 4 109°2146. 81", {4k 1 232 m, -1
U 9.2°C, = 10°CHHIR 3 260°C, JTLFR 146 d, 4%
JKHEE 446.8 mm, FEEPE 79 H, LB ET 60%
DL b A28 1 211 mm, 4 H BEES 4L 2 644 h, 45 TG
RUFEIK 44 YR, A R 20 R, B K AEBRAS AL K, 25
SFRBCH 0.15, HPRZALTE K, A8 5 R AR /MY 9
A mrik0.38, ik -3k wa 1 g = +
EANUR SR 3.2 g ke, 2% 0.3 g kg™ !, IR A
18.9 mg-kg™ ", HALHE 6.2 mg-kg ™', HHH 66.0 mg
ke~ HIFELR G, B IR B 150 kg hm ™2 BEER 4%
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(23.11°C) , FEFF B o5 A 7 25 2B I 2 03 7
JIES 43 591 bL 7% Hb AR 35 5 - 0.18°C . 1. 65°C.0.76C .
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i (23.2°C) A%, 43 K F CKL LM, GM #l QM
0.3%C.0.7°C.1.6°C 1 1.8°C, JG kb P55 i f i
AR AR T2 A K . SRS B, v e
I AR KN, L 16°C ~ 18°C X He 22 1B i A
BREA R 2 N, IG b BB E B AR KR
JE AR FHENIE R B2 IKIAFTERm LR,
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Table 1

Effects of different mulching methods on plant height, stem diameter and SPAD value potato under different

2012 4F AL A
Full flowering stage in 2012

2013 4FREAEH
Full flowering stage in 2013

2012—2013 FF-P-HMH
Average between 2012 and 2013

pOBLi
Treatment e E il SPAD fH e ZH SPAD fH N =M SPAD {H
Plant height ~ Stem diameter SPAD Plant height ~ Stem diameter SPAD Plant height ~ Stem diameter SPAD
/em /mm value /em /mm value /em /mm value
M 39.73 13.14 41.96 50.30 11.91 23.63 45.02 12.53 32.78
JG 42.53 11.58 42.61 52.10 11.25 23.71 47.32 11.42 33.16
QM 38.13 11.46 41.79 45.10 9.97 21.79 41.62 10.72 31.79
GM 43.13 11.58 42.22 47.20 12.68 23.33 45.17 12.13 32.78
CK 38.73 11.26 41.76 54.20 12.50 23.27 46.47 11.88 32.52
®2 AREEBEZHRE T LERENFMG
Table 2 Effect of different mulching methods on soil temperature
3 2012 4F 2013 4F Sl 2
PRI Soil temperature in 2012 Soil temperature in 2013
Growth period
GM LM CK JG QM GM LM CK JG QM
T Seedling stage 27.18 25.96 23.50 23.30 27.72 24.80 23.90 23.50 23.20 25.00
JE Y Initiation stage 22.44 20.92 19.94 20.10 22.28 26.48 25.96 25.46 24.22 26.86
[ K Expansion stage 20.94 21.08 21.22 21.22 21.56 24.70 25.00 24.12 24.12 26.22
FLEM Accumulation stage 16.80 16.90 16.86 16.60 17.30 17.96 17.98 17.05 17.46 17.86
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AR A FEAIATE 0~ 40 em PN, NI 56
FrEXF LA 0 ~ 40 em T3S KRR QA 1
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IR R T, A AR B I S KR Y TR M
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FREREE SRR TEBEYIE R T — 20
J2 080 T R SRR ST, T D T ] AR R 2R
E BB S K E R . (AR 5 07 =00 1
e K RZ 2 AN [, B A 5 — e b
[ RRIRIZE %, 75—y A R FRK I E AL il
P AT i A0 B A 3 K S R0 1 B ORI
T4 RS T X T A | 22 B o 25 b B R SR e s /D
S5 0] (R AR 8] 28 % (HRF F KA S, H I

QM .GM LM Ab3 4385 /K 5T JG b PR 55 T 55
Rk IG AL PE . AN 5 T RIS K R R A R
“STRIARAE, - HEK A3 0 A5 Ak e 2 B R 1 B R
A R FE R, KA K. BT 2012 4
WK E B I 2, 28 5 )7 XU 0 ~ 40
em B B K AR 5 2013 AR IR OK B D, %
57 0~ 40 em HIEV- I F K BRI
PRI U5 3 55 7 X T 42 5 0 ~ 40 em 48T
Bk, i PR R R KA, H S48
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3, R 3 AREFIE B e R R 5 WL
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FRFHRL.65°C , AFIF e 2= i i 3 i (R LA 42
A K 16.93% , 8 [ 5 0 - 1 K

11.92% , 3L IR B B0 B 0. 76°C, fi SPAD {H
T FERRREAR , T X 3K 4 38 i, #6TH SPAD
B R R B AR L UL B s S R R 2R ol 3
FEE R K AT R FHROR 5 B8 B AL ¥ R R 76 2013
AR BRI ™ 2. 3% , 58 FL R DL, A AR L OGS IR RRAIR
10.44% JEFETHE 0.96°C A FI P &K S EOHE ™ .
30’

b W I, A TR R s ) L, 2R U
E¥riaysiwial S b b NI AR 3 YA AReb o1
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~25 em T JZIREA B BRACR , RIMRTHIR 5
WA S, REFE S AR AT R
IR B, 5O BEAR G bR B AIG 2. 8°C ~
39C, MHEEABTMEEEERE 0.4C ~
1.8°CH G FITF BB A K. ARG,
FHF A o Jo A A b R 5 AR ) e 7 Y BRR
0.18C , HJF P& 88 B H R R, B R 5 4%
SR AR AR RKIE R, M B 2 R K (JG 1600 em? LM
1576 cm® .GM 1414 cm? QM 1245 cm?® . CK 1446 cm?) ,
M RO G B O — 5 T R AR w A e e MR
IVEH bR AE 2 A T AE 3R 6.73°C, 5 CK
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Table 3 Yield and water use efficiency under different mulching methods

2012 2013
s AHEH o A H
5k N o . e ‘ N L
%ﬁ? K g WUEHR gé P %ﬁ? K g WUEER EE A
b3 o Water CK+ % e CK+ % R Water CK+ % CK+ %
Effective (kg T Yield > Effective /(g - Yield =
Treatment i consumption mm- - WUE per Yield rain consumption - L WUE per Yield
fall in grf)wth hm-2) compared hectare compared fall in g’r.owth hm-2) compared hectare compared
Jem period CK+ % /(kehm~2) CK+ % /. period CK=+ % /(kg-hm-2) CK+ %
/(m*+hm™?) g /(m*+hm™?) g hm
M 379.6 425.49 41.80 9.00 17785.71 7.5 353.2 417.6 34.45 9.3 14385.71 6.5
JG 379.6 434.30 44 .66 16.50  19395.24  17.2 353.2 446.74 36.69 16.3 16390.48  21.3
QM 379.6 426.77 39.77 3.70 16971.43 2.6 353.2 444 .65 35.03 1.1 15576.19  15.3
GM 379.6 431.93 39.02 1.70 16852.38 1.8 353.2 412.13 32.04 1.6 13204.76  -2.3
CK 379.6 431.44 38.35 —  16547.62 — 353.2 428.39 31.54 — 13509.52 —
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~16.4% . FF 5 R FEFF B 55 A 0 2R OR 40 L B AR
H IR A S ERE K A - K A3 A3 E, 7R B RO K
4 ) e o R PR B AR 35 18K A, (0t 4% S AR 2R %
THEIK G AW, AR T S ) b b S 43 R b
SRR IEGE T B AR I 2, T4 R /K 2 R
B ZR R T PN 4 R 5 1) IS K IR TR
MW, AT AN, BRESMaEEE T, -
TR Y RS R S A AR R . AT R,
MRS e A AR B S I, R R AR T
A R B R U R R, AN, AR
Hh LY 7 R R I R O T A 2R
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FRIEH RN e R 2R X 7 v A TR
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(1) Al 4 i b 2 h 5 A KR BRI, R
JikkER JG> CK > GM > LM > QM, 221 LM > GM > CK
> JG > QM,SPAD {H JG > LM > GM > CK > QM.

(2) A7 6 b BT 4 3L 1) 52 i AN [, 42
A E I REAT 2R R RO B 4 R
53 ) Ll iR AR 35 ¥ 4 - 0.189C .0.76°C \1.21C
J1.65°C, Fili #1355 A B AT AR AV b RV T, o 7
5 T R R b I

(3) Al LS BA RIS K EE ). LI
KR JG. LM, GM & QM 43548 CK $25 17.18%
11.92% .5.65%H116.93% .

(4) AR 55 07 =X AT 4 i Eh 48 35 7 i (R 2013
AR BRI A0 ) R o R , 2 2 Y{E RS FF
BT AR o ZE NN R M R A3 ) L R
RS A48 72 19.75% .8.95% \7.00% f - 0.25% , 7K
IR 16.4% .7.4% .9.15% M 1.65% .
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