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Effects of mulching timing, pattern and color of plastic film on
soil moisture and water use efficiency of potato
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Abstract: In arid areas of middle Ningxia, two years of field experiments were conducted to elucidate effect of tim-
ing, pattern, and film color of plastic mulching on soil moisture, potato yield, and water use efficiency. The results
showed that compared with the bare land cultivation, mulching can improve the soil moisture. For early spring double
ridges mulching, the water content of 0 ~ 100 ¢m soil were 18.10% and 19.73% for white film and black film, respec-
tively, storing 18.66 mm and 38.46 mm rainwater in the soil. Soil moisture of 0 ~ 200 cm depth was higher for mulching
treatment during the growth stages of seedling, budding, flowering, tuber growth in 2010—2011. For example, ZBSQ
stored 39.23 ~40.65 mm, 24.51 ~31.08 mm, and 21.75 ~30.88 mm. While ZHSQ harvested 56.85 ~ 20.21 mm,
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37.81 ~ —4.72 mm and 29.06 ~ - 3.26 mm. In addition, mulching effect was more marked in the O ~ 40 c¢m soil pro-

file and 40 ~ 80 ¢cm and 80 ~ 120 ecm. Mulching showed significant effect on potato yield. Early spring mulching with
double ridges covered by white film produced 35 007.85 kg*hm™2, being 29.31% higher than that of the bare land,
while it had a rainwater use efficiency of 116.35 kg*hm™?+mm~', increased by 36.15% . Early spring mulching with
black film had a yield of 33 823.75 kg*hm™?, increased by 24.9% , and its rainwater use efficiency was 105.7

kg*hm~?*mm~"', increased by 25% . These two patterns are suggested for potato production in middle Ningxia.

Keywords: the Northwest arid region; plastic film mulching; soil water use efficiency; potato
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Table 1  Rainfall during the potato growth period from March to September
3—4 /1 5—6 H 7—9 N
From March From May From July AR
Ay R 31 4A to April 5A 6 A to June 7H 8 H 9 A to September o
Yoo Type of ~ March ~ April —————— May June ————————————— July  August Septembe Annual
e the year ~ /mm /mm  FEFEEE LA /mm /mm  FEFEEE L) /mm /mm /um  PERIHE LEAH rainfall
Rainfall Proportion Rainfall Proportion Rainfall Proportion /mm
/mm /% /mm /% /mm /%
2005—
2009 11.4  12.9 24.3 6.6 31.0 35.4 66.4 18.0 56.2 9.7 73.9 226.8 61.7 367.9
ik
2010 12.6  33.0 45.6 10.2 63.3 31.2 9.5 21.2  116.3 57.9 66.3 240.5 54.1 444.9
Wet year
Ry /2 7
2011 KA 3.1 4.6 7.7 2.2 25.5 28.6 54.1 15.5 70.4 84.6 95.6 250.6 71.8 349.0
Normal year
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Table 2 Experimental treatments
A=}
. ' lreatment £ b peratinn met
15 gb3E T BAEIT% O hod
Code name
ﬁﬁf’ﬁ%qﬁl%’fi:&ﬁ]‘ﬁﬁ AR B GR  2AE 3 T T A, R RS, N Tk 28, 2R
110 em, KZB%E 70 em, 2815 10 cm, /NETE 40 em, 285 15 em, K/NZE H O IR 55 . K ZEHiI
A AR FR,ATHE 55 em,
7ZBSQ  Early spring mulching with double  After harvesting, soil was flatten and ploughed to conserve rainwater in middle to late March when the soil
ridges covered by white film thawed, ridge and furrow system was constructed, with ridge distance being 110 em. the big ridge was 70 cm
wide and 10 cm high, while the small one is 40 cm wide and 15 em high. White plastic film was used. Seeds
were sown along the side of the ridge, with a row space of 55 cm.
AP Bt BABE , e e oK, FOBE DR 847 3 3 0, RIS , N TR 2R, 22
110 em, KZEFE 70 cm, 22 10 em, /NEFE 40 cm, ZE 5 15 em, K/NWZERAAMEE T . KZ2Hi )
T BN BN JCHR ATEE 55 em,
ZHSQ  Early spring mulching with double  After harvesting, soil was flatten and ploughed to conserve rainwater in middle to late March when the soil
ridges covered by black film thawed, ridge and furrow system was constructed, with ridge distance being 110 cm. the big ridge was 70 cm
wide and 10 em high, while the small one is 40 ¢cm wide and 15 em high. Black plastic film was used. Seeds
were sown along the side of the ridge, with a row space of 55 c¢m.
R R &HT@*# %%Fﬁzﬂ( FOREGRIN . B4E 5 H B, ATHEZE 228 110 om, KZETE 70
B UL 4 em, 2575 10 cm, /NETE 40 em, 2875 15 cm, R/NUZE A EHIRE 5 . RZEPII7CRP , FTHE 55 cm.
BBSO S ” lohi ) ith doubl After harvesting, soil was flatten and ploughed to conserve rainwater in early May, ridge and furrow system
) ‘.(:;ng mu((l: lljng h?:l il O as constructed , with ridge distance being 110 e¢m. the big ridge was 70 em wide and 10 em high, while the
ridges covered by whtle im small one is 40 cm wide and 15 em high. White plastic film was used. Seeds were sown along the side of the
ridge, with a row space of 55 cm.
RPERICAI G B Bt S ARk ATHEOR T . B14F 5 BAy, AT0RZE, 2805 110 em, KZETE 70
P8 1) B T 4 TR em, 2275 10 em, /NETE 40 om, 2B 75 15 cm,k/]\ﬂ%‘?ﬁ%@l’fﬁﬂ%ﬁ%o RZEPIM7CFl,ATHE 55 em.
BHSQ S o li th doubl After harvesting, soil was flatten and ploughed to conserve rainwater in early May, ridge and furrow system
'(zlwm‘g‘ mu(cl }l’ngblt wli fil e s constructed, with ridge distance being 110 cm. the big ridge was 70 ¢m wide and 10 ¢cm high, while the
Tidges covered by Dlack Him small one is 40 ¢cm wide and 15 em high. Black plastic film was used. Seeds were sown along the side of the
ridge, with a row space of 55 em.
L Pk T HIEIMCR G B it BB, e g leoK  REBB ORI . U4 3 P R A, R JE , NP3 b
ZBBP  Early spring mulching half covered B, S ARTCRE £ 50 eme
b yh'tp f"in € After harvesting, soil was flatten and ploughed to conserve rainwater in middle to late March when the soil
Y whte i thawed, the flatten soil was mulched by white plastic film, with a row space of 50 ¢m.
L2 S B BRI E B Ioh B, ek K ATRE ORI . B4E 3 i N A, LIRS, A TR G
ZHBP  Early spring mulching half covered o> T 1/ CF AT S0 eme
b b}]/ Il)( f']b e ’ After harvesting, soil was flatten and ploughed to conserve rainwater in middle to late March when the soil
y Dlack Him thawed, the flatten soil was mulched by black plastic film, with a row space of 50 cm.
- REPEAIBCEI B B, e, o A S 1 b TP G, AR
I R ;;;I:Oﬁfﬁiﬂtﬁu ST, AN, ROBE AR A, N8 H @R, AR R AT
BBBP Szljrrtmgf'lmulchmg half covered by After harvesting, soil was flatten and ploughed to conserve rainwater in early May, the flatten soil was
whte im mulched by white plastic film, with a row space of 50 ¢m.
7 5] 7L S [ Hi NEWEE T LY Mo MUE S B, NP E RO, SRR, 17
R ES;FO%.W%ME& R SR NRK FERR O . B4 5 T B, NP BRI, AR R AT
BHBP  Sowing mulching half covered by cite
black fil After harvesting, soil was flatten and ploughed to conserve rainwater in early May, the flatten soil was
ack rm mulched by white plastic film, with a row space of 50 cm.
HA i REPERICIR Bt B0, ek  FOBARA . 4F 5 1 R, AR 738 50 e,
CK N lchi After harvesting, soil was flatten and ploughed to conserve rainwater in early May, the flatten soil was planted
o muiching without mulching and with a row space of 55 c¢m.
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Soil moisture dynamic change in potato fields of different cultivation pattern in 2010—2011
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14.6% ~19.5% , V¥ &K 16.9% , 8¢ 1.9 1~ H
I3 me FEBICEAUZE B R] )2 - E K 15.6%
~19.7% , ¥ & KB 18.2% , B2 78 w5 [A) )2 35
FIKE15.1% ~19.5% , F¥ &K 16.8%, $&5
1.4 AN 5 5 TR0 SRR X 28 42 7 I TR) 2 48 5 K
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16.6% 485 1.7 AT .
2.1.2 RHREB T XRREBE LB RS T
HBRINIE 4R B 0 ~ 100 em 12 H P& K&
18.8% ,\X I K[ )2 135 K 18.6% ,#2&1m 0.2 41>
5T AR A2 R 0P S K 17.6%
AR IS K 16.9% 3275 0.7 N E N . B
WX A R ) )2 1 7 4 5 K i 18.3% , B
JE 3K 18.62% , $E R 0.1 DN EH 4355 B E
JIEE ] 2 - 5 K B 16. 8% , B0 BRI 3 5k &
16.6% , 345 0.2 N EH 40 5.
2.1.3 REBF X F B E R R BB o4 £ K5
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K 18.6% , A WA IA) st [] J2 -3 57K 2 18.2%,
PEm 0.4 N E S, AR RENUZE 2 K A 2 %
FKE 18.8% , Bk W R U X 35 K i 18.3%,
P& 0.5 AN 4k s A AR R )2 38 5 K
17.6% 34 W 35 /K i 16.8% ,$275 0.8 N H 41
SR SR R [E] J2 S K 16.9% , B4
S KR 16.6% W 0.3 N E .
2.1.4 REBHRIRRERY X JRELE K, T
HEHENZERER 0~ 100 cm )2+ KE
18.6% , [l W] PR BB~ A FEE [ )22 12398 9 /K iR 16.9%
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)2 KR 18.8% , FIRI ] A e BE ) J2 - 38
FIKIR 17.6% , 4255 0.8 1N H 47 fio
2.1.5 REEBEFX PSR E LERS TR
BEHBENZELEI 0 ~ 100 cm + 2+ &K &
18.6% , % [7) A% 191~ I I [ |25+ 18 5 /K £ 16.8 %,
P 1.8 /N 43l BOHE I PR B B g oK
16.6% 4215 2.0 1N A 73 4 AR R EUZE 2 0
~ 100 cm )2 HHEE KR 18.8% , B0H% 1 ) i fiss
] )2 45 K 16.6% 450 2.2 N E 40 55, B HE
P R 2 IS KR 16.8% 825 2.0 N E
S TR ) A P R 25 K 18.8% , $E
0.8 NHE T Mo
2.2 ARABENSA.FRXERETEKSEETH
2.2.1 BEHBPTAEBEAKS T 2010 F R
HHEEG 4 A 29 HFEM 29.5 mm 5 F,5 A2 H

D7E 240 FE 0 ~ 100 em H 1A - 8K 73 % 5, 3K 3
Fith, RAENERBRZEN 0~ 100 em 1 )2 S
KRN 18.10% BRI 19.73% , B 4R 5 1.56
319 AT, KK 18.66 mm Fl 38.46 mm;
0~40 em T2 LK ZEMMERBEKR, HE
17.41% , JAJEE 20. 14% B RR MR 55 4.59 71 7.32 4
4, B KA 7R K KR /D 22,12 mm F1 35.29
mm, KR 2% 0 ~ 100 em 1 )2 1 58 &k i
17.94% JEJBE 16.70% , #&%55 1.40 F1 0. 16 ~H 7
LR KEA 16,77 mm A1 1.89 mm;0 ~ 40 em 12+
HES K 16.58% F1 14.18% , 3255 3.76 A1 1.36
Ay, RKEZ 18,10 mm 1 6.57 mme 2L LIUERT, $2
HBE AT oK 28 kR RS IR E
2.2.2 FREEBNM FXEIEELLEZLEEFTH
FL0~200 cm R3E K E A T A 5
Qe 40 T T I 2 RO BT 0 ~ 200 em 3
I K33 HAR L, WA 2 H abed e f T, &4t
P A S OK A SR R R A — R —
AR R WU 4 5 T B T R RS P
5 S 25 ORI i, HOAS [ R K A4y 22 5 L B
i, FEKAE P R 25 I TR b e x s SRk 45
TR I B AN 28 K M 2 G, B IS, a
2010 F /K4 (6 H 19 H), ZBSQ.ZHSQ . BBSQ FI
BHSQ A& FE 30 7K 5 73 S B #i b ey 39.23.56. 85,
84.04 mm F1 94.90 mm, ZBBP Fl BBBP Ab 3 %5 # b
15 45.53 mm 1 24.03 mm, ZHBP Fl BHBP % #-i{i%
7.42 mm 1 5.2 mm;b & 2011 FK4E(6 H 14 H),
ZBSQ . ZHSQ Kb FEASH b =5 40. 65 mm A1 20.21 mm,
ZBBP A FRAK 12.25mm, ZHBP b ¥ 18.15 mm,
BRI IER, ¢ ] 2010 FK45(7 H 5 H),ZBSQ . ZH-
SQ.BBSQ Fll BHSQ Kb 255 57| F 4Rl iy 24513781,
88.46 mm Al 60.59 mm, [ ZBBP &b ¢ 4 H =
22.95 mm, ZHBP, BHBP #il BBBP % #f4thfik 15. 83,
40.42 mm 1 3.79 mm;d & 2011 /K47 A 3 H),
ZBSQ 1 ZHBP Ab P4 4 #5531, 08 mm Fil 16. 53
mm,ZHSQ F1 ZBBP Ab AL B HLAK 4. 72 mm F1 6.28
mm, BREEPH A K], e & 2010 FK4E (8 H 26
H),ZBSQ.ZHSQ . BBSQ Fl BHSQ &b H 43 51145 4 b 25
21.75.29.06.58.87 mm A1 71.94 mm, % BHBP #b
ARG 3. 34 mm, ZBBP, ZHBP F1 BBBP % 41 1 1%
44.97.15.85 mm #120.32 mm; f & 2011 F/K4E(9 H
7 H),ZBSQ F1 ZBBP Ab FH 4 # Hb = 30. 88 mm Al
32.45 mm,ZHSQ il ZHBP b HA A 3.26 mm Al
17.12 mm,
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Table 3 Soil moisture of early spring mulching
L HEF KA Soil water content/ %
e (R 4 B SR A R i HE
REE does cover hite fi dees ¢ ac i RSN F s PR
Depth Double ridges covered by white film Double ridges covered by black film H%V:}E :e 5 CK Bk H;ii;ig 5 CK B %%N 5
of soil  ZEWER AR CKHOK .., B CKIMI Z20Pi 8 KO .., 8% CKHOK g, Compared o & Compared -
" %{@ jj:(;‘_j/g " um th CK 1m th CK mulching
/em Central  Compared Compared ~ Central Compared Compared half w half wi (CK)
. . Furrow A . o Furrow .
ridge  with CK with CK ridge  with CK with CK overed covered
0~10 9.55 3.37 15.5 9.32 12.61 6.43 17.01 10.83 8.9 2.72 11.8 5.62 6.18
10~20 16.41 0.41 16.41 0.41 15.42 9.24 20.33 4.33 17.90 1.90 14.73 -1.27 16.00
20 ~ 40 12.87 -1.67 18.86 4.32 16.26 10.08  21.61 7.07 19.75 5.21 15.10 0.56 14.54
40 ~ 60 19.14 2.67 16.96 0.49 19.27 13.09  22.45 5.98 19.25 2.78 17.39 0.92 16.47
60 ~ 80 20.04 -1.03 19.25 -1.82 20.83 14.65 18.11 -2.96 20.87 -0.20 17.54 -3.53 21.07
80 ~ 100 18.92  -0.63 19.45 -0.10 17.4 11.22 17.86  -1.69 16.42 -3.13 20.22 0.67 19.55
0~40 12.92 0.10 17.41 4.59 15.14 8.96 20.14 7.32 16.58 3.76 14.18 1.36 12.82
0~ 100 16.79 0.25 18.10 1.56 17.56 11.38 19.73 3.19 17.94 1.40 16.70 0.16 16.54
P77k it Water stored/mm
e LA 4 B SR A R L BE
17303 : Joes ) e fi idoes ¢ ac A N = o PRHE
Depth Double ridges covered by white film Double ridges covered by black film H%V:}IFI ;e 45( CK Ha Hﬁi‘iﬁ ’/&\ CK 38 %%N )
of soil - ZENH A CKAL B CROML AR 4 CRA B CKAI gy U{nﬂ?acrg‘ film Lﬂfglpacr;d mulching
/em Central  Compared Compared ~ Central Compared Compared  pa1f w half wi (CK)
R . Furrow o i K Furrow i
ridge  with CK with CK ridge  with CK with CK  overed covered
0~40 62.25 0.53 83.84 22.12 72.89 11.17  97.01  35.29 79.82 18.10 68.29 6.57 61.72
0~100 202.16 2.95 217.87 18.66  211.36  12.15 237.67 38.46  215.98 16.77 201.10 1.89 199.21

(1) EE0 I 2 B I 3K 7 e 21k (6
H19H)

0~ 40 cm | 1H + HEW" /K 7 ZBSQ. ZHSQ . BBSQ
1 BHSQ Ab 3537 B #R b i55 11.73.8.49.17.44 mm
122.60 mm, ZBBP, ZHBP, BHBP Fl BBBP 7y 4.3,
-11.84.-4.05 mm 1l — 6.68 mm;40 ~ 80 cm ) f]
T K AR U R b = 8.83.9.49.19.82.29.67 .
5.89.5.59, - 5.17 mm Al 12.24 mm;80 ~ 120 cm 7
T 3 I A R AR R B AR b i 3,82, 13.38,15. 94,
22.10,18.48.14.02.9.3 mm F1 10.05 mm; 120 ~ 200
em ) 1] 1 HEIV K SRR LR 14.85.25.49.30. 84,
20.53.16.86, - 15.19, - 5.28 mm £ 8.42 mm,

(2) SEAREIE 2L oK EEH AL (6
H25H-7HS5H)

0~ 40 cm 1) 1] + HE /K & ZBSQ . ZHSQ . BBSQ
A1 BHSQ Ab FE 43 B 4 L =5 5. 48 ~ 4.01.4.98 ~
5.7.4.73 ~ 16.87 mm 1 23.04 ~ 17.02 mm, ZBBP,
ZHBP.BHBP I BBBP }j - 0.7~ —4.19, - 11.75 ~
~0.08,-3.75~ =9.87 mm 1 -9.2 ~ —9.55 mm;
40~ 80 cm I THI A= HEW /K S AR B b 5 3. 14 ~
11.19.5.16 ~ 5.31,10. 83 ~ 31. 17 mm HI 10.61 ~
10.42 mm, ZBBP . ZHBP, BHBP #l BBBP y 2. 71 ~
~2.16,-4.34~3.62, =7.25 ~ - 8.02 mm Al
~5.20~ —1.75 mm;80 ~ 120 cm i + 3N /K K

UL - 21.03 ~ = 22.30, - 10. 18 ~ 13. 55,
~6.72~0.03 mm Fl = 0.75 ~ - 3.36 mm, ZBBP,
ZHBP .BHBP il BBBP 4y —2.28 ~ —2.72, - 9.19 ~
-20.57.-12.68 ~ —20.14 mm fl - 4.86 ~ - 7.52
mm; 120 ~ 200 cm #| [ 4 3 77K 2 4K UK AR b
~15.90~31.61.2.48 ~ 40.35.2.83 ~ 40.39 mm #
3.36 ~ 36.51 mm,ZBBP,ZHBP,BHBP #l BBBP }y —
6.37~32.02, -30.05~1.20, —43.79 ~ —2.39 mm
1 -21.69 ~ 15.03 mm.

(3) YA K 0K/ AR (8 H
26 H-9 H 23 H)

0~ 40 cm i 11 + 3 /K 5 ZBSQ . ZHSQ . BBSQ
F1 BHSQ 4b B 43 Tl 5 b 55 3.25 ~ 4.78.,12.59 ~
8.27.14.69 ~ 12.16 mm F1 19.82 ~ 13.80 mm, ZBBP,
ZHBP, BHBP # BBBP Jy 13.06 ~ 7.72.7.98 ~
~4.86,-1.82~-7.37 mm Al - 1.1~ =9.27 mm;
40 ~ 80 em 1| ThT - I /K AR U HR b 5y 2883 ~
6.22.25.60 ~ —3.07.37.94 ~ 8.36 mm Fl 42.34 ~
0.05 mm, ZBBP, ZHBP, BHBP F1 BBBP j 33.29 ~
0.62.27.13 ~ —=3.10,27.01 ~ 0.76 mm I 26.67 ~
4.84 mm; 80 ~ 120 em 1| T I MK FEAR YA L 55
-19.26~3.75,-26.53~10.66, — 13.46 ~2.37 mm
A1 -10.13 ~ —9.21 mm,ZBBP.ZHBP ,BHBP #1 BBBP
H-9.19~3.51, —12.31 ~ —4.65, — 15.65 ~
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Fig.2  Soil moisture vertical change in 0 ~ 200 cm soil layer of different cultivation pattern in 2010—2011
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Table 4  Potato soil moisture changes in growth stage

R —H BT — I IE—IHE POEEE il — i A i TEM LRIk
Sowing to seedling Seedling to squaring Squaring to flowering Tuber formation to rapid growth Accumulation of starch to harvest
i L S e S v 9/ ¥ T HEK . T oK +HE 0K +HE 0K
)y BE U Tk oawmie TSN km o oawme OX T g SN ke ogwme TR e oawe X
Year Treatment Soil Water Soil - Water Soil - Water Soil - Water Soil - Water Soil -
. Water Water Water Water Water
moisture stored water . stored water . stored water . stored water . stored water .
. . . consumption . . . consumption . . . consumption . . . consumption . . . consumption
before in soil  consumption in soil  consumption in soil  consumption in soil  consumption in soil  consumption
. /mm /mm /mm /mm /mm
sowing/mm /mm /mm /mm /mm /mm /mm /mm /mm /mm /mm
7ZBSQ 389.1 400.5 -11.4 51.9 410.4 -9.9 0.0 433.8 -23.4 10.8 376.9 56.9 217.6 377.0 -0.1 66.2
ZHSQ 399.3 456.2 -56.9 6.4 41.1 15.1 25.0 447.0 -5.9 28.3 384.2 62.8 223.5 357.4 26.9 93.2
BBSQ 377.9 473.2 -95.3 -32.0 450.4 22.8 32.7 497.7 -47.3  -13.1 414.1 83.6 244.3 384.9 29.2 95.5
BHSQ 360.9 467.7 -106.8 -43.5 474.9 -7.2 2.7 469.8 5.1 39.3 427.2 42.6 203.3 366.8 60.3 126.6
2010 ZHBP 362.8 404.0 -41.2 22.1 383.4 20.6 30.5 393.4 -10.0 24.2 371.1 22.3 183.0 331.0 40.1 106.4
7BBP 377.7 462.4 -84.7 -21.4 432.0 30.4 40.3 432.2 -0.2 34.0 400.2 32.0 192.7 371.2 28.9 95.2
BHBP 362.8 395.2 -32.4 30.9 371.4 23.8 33.7 368.8 2.6 36.8 351.9 16.9 177.6 328.4 23.4 89.7
BBBP 360.9 423.5 -62.6 0.7 397.4 26.1 36.0 374.0 23.4 57.6 375.5 -1.5 159.2 350.3 25.2 91.5
B4t CK
Bare land 360.9 432.2 -71.3 -8.0 438.7 -6.5 3.4 409.2 29.5 63.7 355.2 54.0 214.7 352.3 2.9 69.2
ﬁiﬁiﬁﬂ 63.3 9.9 34.2 160.7 66.3
7BSQ 246.8 306.0 -59.2 -33.9 258.3 47.7 62.9 291.9 -33.6 6.0 293.2 -1.3 159.1 300.5 -7.3 62.9
ZHSQ 246.8 309.4 -62.6 -37.3 232.5 76.9 92.1 246.7 -14.2 25.4 259.0 -12.3 148.1 267.5 -8.5 61.7
2011 7BBP 246.8 275.4 -28.6 -3.3 211.7 63.7 78.9 281.2 -69.5 -29.9 294.8 -13.6 146.8 264.1 30.7 100.9
ZHBP 246.8 284.0 -37.2 -11.9 273.4 10.6 25.8 318.1 -44.7 -5.1 261.0 57.1 217.5 290.2 -29.2 41.0
i CK
Bare land 246 .8 292.9 -46.1 -20.8 252.6 40.3 55.5 270.8 -18.2 21.4 262.3 8.5 168.9 271.1 -8.8 61.4
KR /mm 25.3 15.2 39.6 160.4 70.2

Precipitation

LA AN X

Goet
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#-9.9~22.8 mm, #E/KHE 0~32.7 mm, P %
F3EK A3 T FE R 20.6 ~ 30.4 mm, FE/KH 30.5 ~
40.3 mm; 2011 45, WUZE 4 7 55 A [F) 7 et 3 | i
oAb H + HEK A FE R 47.7 ~ 76.9 mm, FE/K E62.9
~92.1 mm; A 55 H K SMEAER 10.6 ~ 63.7
mm, ¥67K & 25.8 ~78.9 mm., DR EHEG ML
Kb AP BB, 2 T AR, A ik 25 i 5, b |3
Sy A B e AR, i TR K, b ) ) 250
URIE I IR | 28 R 75 B0 B K, T 58K THFE
W2 M B B KR S . 2010 45, X2
R T AN () B IS 40 € Kb B 3K o T R
—47.3~5.1 mm, FE/K & - 13.1 ~39.2 mm, 2} JHEE
6 FHOK AR - 10.0~23.4 mm, FE/K R 24.2 ~
57.6 mm;2011 4F, RUZE 4 P 5 A [m] 2 I 40 | i
b PR 3K A AR - 14.2 ~ —33.6 mm, FE/K &
6.0~ 25.4 mm, 8 55 UK THFE R - 44.7 ~
- 69.5 mm, FE/KH -5.1~ —=29.9 mm, JFIEEHZE

TE N8 TR AR KB ZE AR KA 20 AT MR 28 R 75
[ B . 2010 4F, WUZE 4 iR 28 5 A0 3+ 3K 431
FEHE 42.6 ~ 83.6 mm, FE/K i 203.3 ~ 244.3 mm, 2}
7 55+ K AT AE R — 1.5 ~ 32.0 mm, FE/K 5
159.2 ~ 192.7 mm; 2011 4F, W Z& 4 JIE 7 35 Ab B - 43¢
IKIPTHAER - 1.3~ = 12.3 mm, FE/K2 148.1 ~ 159.1
mm; {5 55 K HFE R - 13.6 ~ 57.1 mm, #E
JKEE 146.8 ~ 217.5 mm, T8 PR K IE i FL 3
1, A 78 R ZE I R PR AR, R 3Ky
THAFERR D, 25 [ AR R A T o 1) e 2% |
KRR B TE R 12 W AR BN, I B BOFE K 8D, 2010
A WZB 4 i 55 A 38+ K 3 IHAERE - 0.1 ~ 60.3
mm, FE7K i 66.2 ~ 126. 6 mm; 2 P 55 1 3K /T8
FEfE 23.4 ~ 40. 1 mm, FE7K 1 89.7 ~ 106.4 mm;2011
A, BB R A B K M FER - 7.3~ - 8.5
mm, FE/K & 61.7 ~ 62.9 mm; - A 55 3K 7 TH AE
i -29.2~30.7 mm, $6/K i 41.0 ~ 100.9 mm,

RS5 FRABERBEEXNDRESE KRS FRALEHNZM

Table 5  Effect of plastic film mulching on potato yield and water use efficiency

. WAL OARER o Rkt BEKESHE 8 CRIER
Ab PR GO Yield Bk sy oK Rainfall Water Rainfall Productmn Compared
Treatment Year /(kg'hm’z) Soil rrlloislure Re'sidue soil o consumption efﬁ(rl_e:icy . with CK
al sowing/mm moisture/mm /mm /(kg*mm™'+hm~?) /%
2010 30772.9 360.9 350.4 334.4 344.9 89.2 57.3
7ZBSQ 2011 39242.8 246.8 284.1 310.7 273.4 143.5 15.0
FH4 Average 35007.8 303.9 317.3 322.6 309.2 116.4 36.2
2010 31657.2 3771.7 333.7 334.4 378.4 83.7 47.6
ZHSQ 2011 35990.3 246.8 275.6 310.7 281.9 127.7 2.4
T3 Average 33823.7 312.3 304.7 322.6 330.2 105.7 25.0
2010 22107.0 360.9 357.4 334.4 337.9 65.4 15.3
BBSQ 2011 38400.2 246.8 280.1 310.7 277.4 138.4 10.9
44 Average 30253.6 303.9 318.8 322.6 307.7 101.9 13.1
2010 24406 .1 377.9 384.9 334.4 327.4 74.5 31.3
BHSQ 2011 35182.1 246.8 278.8 310.7 278.7 126.2 1.2
T3 Average 29794.1 312.4 331.9 322.6 303.1 100.4 16.3
2010 25290.4 389.1 377.0 334.4 346.5 72.9 28.6
7BBP 2011 36466.5 246.8 272.2 310.7 285.3 127.8 2.5
14 Average 30878.4 318.0 324.6 322.6 315.9 100.4 15.6
2010 27943.2 362.8 331 334.4 366.2 76.3 34.6
ZHBP 2011 37216.8 246.8 283.7 310.7 273.8 135.9 8.9
T3 Average 32580.0 304.8 307.4 322.6 320.0 106.1 21.8
2010 22991.3 399.3 357.4 334.4 376.3 61.1 7.7
BBBP 2011 36495.3 246.8 275.5 310.7 282 129.4 3.7
14 Average 29743.3 323.1 316.5 322.6 329.2 95.3 5.7
2010 24759.8 362.8 328.5 334.4 368.7 67.2 18.5
BHBP 2011 37635.3 246.8 283.9 310.7 273.6 137.6 10.3
T3 Average 31197.5 304.8 306.2 322.6 321.2 102.4 14.4
2010 19454.2 360.9 352.3 334.4 343.0 56.7
CK 2011 34691.5 246.8 279.2 310.7 278.3 124.7
14 27072.8 303.9 315.8 322.6 310.7 90.7
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2.4 AABENSA.FAREEIREFERKS
EFERENTH

PIARIR I 45 AR W]« A TR B 0 25 4 vy o 0 S ff
P (R 5), A CEAUZE 4 7 R X T 4 S e 2
FEHE 35 007.8 kg hm ™2, ACRR LI = 29.31% , Bk A4
FERER 116.35 kg hm ™2 -mm ™', 4175 36.15% , RH R
TR B4 78 I 33 823.7 kg hm ™2, B4 ik 5 3 7
24.9% , FEIK A PR 105.7 kg-hm ™2 - mm ™!, $2 75
25%

3 ghgSitie

1) WA AR IR AL AT ik B K 17, 2
AR AR, R EE SRR KA AR R
P AR X 4% B 6 257 /Ol 31 657.2 kg hm ™2,
MR LB P 62, 2%, BEOK AR R AL FE R 83,7
kg hm =2 mm ™1, 4215 47.6% ; FIKAEA , F 35 IR XL
TBA Ty 39 2428 kg e hm ™2, B H AR B 1
13.11% , FEKAE P2 30% 143.5 kg-hm ™2 mm ™!, 2 5
15%

2) A T A R Tt B e 3K oy e = A
R BRI X AR Y AR KA Ty
MRS BT A R RE I i - K 328 K , PR3 |
PERVER . FAAEWE2EBEZE1 0~ 100 cm £
IS KR E IR 18.10% B 19.73% , B # Hb
P15 1.56 F13.19 DE 3, E/K & 18.66 mm F
38.46 mm;0 ~ 40 em 1 )2 KA R, H
JE 17 .41% , I 20. 14 % , S ER AR 757 4.59 F17.32
ANEAYE, KRR 22,12 mm 135,29 mm, 5 F

SEAESERIFSY AR T B R K Oy A R A R —
ﬁ[[ﬂo

3) SRR TR, R R A I
HRAAEVG N R N B R, K 22 m ik
SR BRI BT, X R A i AR IR B i i 1
A7 BRI, A T B F T, A
UL R ZE B MR A R T YR K

4) WA AL w AR K 3 VEY LS 1,
HEBRG RIS EW R IR ST —1L, /EY v )5 P Pk
Z AT —fL,fLIE 5 ~6 em, fLE L ,6 ~8 m ¥ —
35, By 1R RERN AR K AR
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