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% H Excel 2020 i 17 £ 4 4b B AR ], T 4
5. AR 2T 22 R B R K (LSD i,
a=0.05) , FIJH SPSS 20.0 AT HT .
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2.1 AT S8R A RRE

M & 2 AT, AH T CK, AN RV B O 20
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h T AN SRR 7 o5 Ab P WA . BA BEIR AR R, 3
AP S AL B WL B A B IR R A X A 5
S5 em + )2, ANFEAFEA R EKIK AN BA >
WA > A >B>W>CK; #T CK, 7BAL
BA. WA, A, B. W43 458, 4.14, 332, 301,

20214F

TSR (°C)

1.80°C, 7£ 10 em +J2, A[EANBE) R BRI H
WA >BA >B > A > W > CK; S5CKH, AL
FWA, BA, B, A, W45l 416, 4.00, 2.54,
212, 1.73C. £ 15 em +)2, A[RIALHE - GRE
KK WA >BA>B>A>W>CK; 5CKAH
Ho, 7 B4 B WA, BA. B, A, W 4 ik 3.26,
285, 215, 1.80, 149°C. 7E20 em 1), A[A4b3
MR BRI WA > BA >B > A >W > CK;
5 CK AL, ML WA, BA. B, A, W 43534
6330, 3.03, 237, 227, 1.68 C, 7£25cm + )2,
AR AR PR A L S8R BRI WA > BA > B > A >
W > CK; 5 CKAHL, BREALIE WA, BA, B, A,
W 24 3,18, 2.82, 2,10, 1.87. 1.43°C, Mtk
UL, AEARR J2IREE, BERA PR SR B AL
B, MU EALEE WA . BA A IR AR B
FAR T A5 LB TR A
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FREETE 0 2 W ORAIRIRARAT, £ A iR Ah 3 13
FEM 22528/, XAl ae S BT RN = 2%, 3
TS HELTET P9 R BH A sl A G
2.2 AR T A RO AR L RRAE

TE/NHER 8 IR, 45 A0 PR A BB IR AR AL R AIE
ME3ARA, W AIWASBA>S>B>A>W>
CK. Horp, PR BALFE B, A, W A RAIR S
SR 13475, 129.75. 12425°C, 43 9| e CK Ab B 42
155 38.56% . 3342%. 27.76%; At FEB 5 W Z [A] 22
S, WU AN WA . BA (A SRR K

16040, 151.50°C, 439l Lt CK 48 /55 64.94% . 55.78%,
H2ZERWE . AT BB 5 i 30 v 9 fe i A 3R
Ik 134.75°C, RUBHL S A3 WA . BA 1A PR
3R 19.04% , 12.43%, FTLLE W, 7R AL B
YIhE o R S A2 IR A RO, SRR w5 b 3
P - A RO A SOR W AN T B A 55 AL 3
U S L) WA SAfef, BA AbFRZ .
2.3 AFEERT N S KCR I RRIE

WA 4 FoR, S PARBE AL 3] ) Ik oR
BIEF CK, AHHARWREAE R A R =CRAEA i 22
o EMG 4d, 2020 A0 ) IR A KR 22 R
BIRE3E; 2021 4EAEBEBA. WA, B, A, W ()14

KAy CK B0 19.92% . 13.76% . 9.96% |
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B3 AREELEXNFEFEHRNEE T EGURBMZM
H: ARVNGFRAFORZER B (P<0.05). T,

TIEEARE (%)

8.19%. 498%., 5E MG 14d, 2020 4F b 3 BA, WA,
W. B, A WSR3 L CK 02380 19.20%
17.54% . 15.08%. 13.06%. 11.32%; 2021 4E4%4b3H -+
HESKRMKIK A BA > B > W > WA > A > CK, 4
S CK 380 54.01% ., 38.11%., 34.71%. 26.74% .,
22.70%, FEMENG 24d, 2020 EA0FE BA. WA, B, W,
A T3 K EAY A CK 351 N 36.58% . 33.81%.,
2603%. 2421%. 14.76%; 2021 4F & b F0 5 5 4 5
514 d IR —3L, 433 CK 35 15 34.46%
24.85%. 19.40%. 14.92%. 11.87%., ik b &, Kb
R ] RS, AR e e 4 &
HeEok, RIWHEAF KRR, DL BA AbHAL
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2.4 N[RVE R CT BN A KR
CERTAERIREEDE (1) R, £abr
MBS R WA > BA > A > W > B > (K,
FHLE CK, PARRAESSALFE A W, B ARE 2 534 hn
766, 575, 434 cm, XEHE A WA, BA PR
STBEIN 169, 9.4 em; WU 55 A MK =) i 2 5 TR
ARG . A A3 B T Bt 2R 30 ol XU 7 Ak
B> PR S ANEE > CK. 5 CKAHLEL, PRBEfE 3540
A, W, BRI FEnEm 23, 22, 15 K, M
JEZE T 0P WA . BA Y B0l fn 3.8, 3.1 s

XU 3 B 8O o 2 TR 5 . A0 H R ER
MEAB RN WA > BA > W >A>B>CK, 5
CK AL, BIRZE 5 AbBR W, AL B G- i A0 5 4
110657, 9345, 3072 em®, AR 340 WA, BA
BT R BIBE AN 211,62, 100.10 em™; RUIRZE 75 A4
AR R TR a5 . Fhb T L, FERUINEFRAER
HI, SRRk . R AR R E R
T CK, WU 55 Ab 3 2 I AR K I I e TR
JEEs XU S AbHE WA ()8 IVE AR K i, BA
bR Z
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2020 4F 2021 4

P
P (em) R ) AL (em®) P Cem) A (R AL (em’®)
CK 8.28 +0.35a 2.20 +0.20a 34.75 £ 1.19a 8.60 +0.43a 3.00 + 0.00a 28.50 + 1.70a
W 13.18 = 0.60b 3.60 +0.24b 131.05 + 3.81c 15.20 + 0.34c 6.00 = 0.00d 14535+ 8.61c
B 12.46 = 0.39b 3.20 £ 0.20be 63.10 £ 2.65b 13.10 = 0.19b 5.00 = 0.00b 61.60 = 3.19b
A 15.20 = 0.54¢ 420 £0.20c 123.50 + 6.50c 17.00 = 0.16d 5.60 +0.24c 126.65 + 5.66¢
WA 22.88 +0.48e 5.80 +0.37d 237.10 = 3.94d 27.80 = 0.60e 7.00 £ 0.00e 249.40 + 4.60d
BA 17.68 +0.47d 5.40 +0.24d 129.90 + 2.29¢ 18.00 = 0.35d 6.00 = 0.00d 133.55 + 5.52¢
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HH R 2 AT, (A7 B Ak 34 RE S N Bk T AR
B, IFRERTAE] . PRAE A AL BT 34 SR AR 2 S5 46
W ) WA > BA >A>W>B>CK, H
H, 45 A PO 2 BRORR AR B CK 43 B3 i 5.5
4. 35,25, 2% PR CK 4 BT 19,
15, 9. 7.5, 45d. i, BUBHEE S5 A3 T B9 R
PARRIFAEES TR AN B, FEI R T
TEALH

R2 BEMNPEEENFEHZM

2020 4F 2021 4F
LB SR S MHTFAEE B
(%) (A-H) (%) (H-H)
CK 0 04-17 0 04-16
W 2 04-08 3 04-10
B 2 04-12 2 04-12
A 3 04-06 4 04-09
WA 5 03-28 6 03-29
BA 4 03-31 4 04-03

2.5 RIAFE BT 20T ENA = 0. 25 Res e
Evdd

M 3 ATLAE H, AN FEHE I P AR 27
KR WA > BA >A>W>B>CK, #HILT
CK, P mA A, W, B3Il ™ 134.56% .
72.56% . 41.09%, XL 5 AL B WA, BA 43l 1
77 232.85% . 197.95%; AH L T 5B 55 Ab 3 v iy
% 5 77 4 219.62 kg/hm®, BB 78 35 40 B WA . BA
A3 G 41.90% . 27.02%. A [A] 4b B8 Y P 4F
LB RIM WA >BA >A>W>B>
CK. 5 CKHitL, HREEZRAI AL W, B LT
25 B N 10.85 U7, 4.76 J1 . 2.89 J7 JC /hm’,
X 7 56 4b FE WA . BA Y 28 5% &k 25 40 9 4 hn
20.00 Ji. 14.61 J5 G /hm®; AH b T B 78 25 10
AR 13.06 TG /hm®, AU 25 40 38 WA |
BA % 28 U5 20 £ 38 0 43 501l 3K 69.30% . 28.02%. AN
[F] Ak 3 2 I () 5 47 2 7= 8 L SR B WA > BA
>A>W>B>CK, 705l k590, 446, 4.35,
3.05. 222, 1.41; B BA 5 ALLFE A % 5K B
F, HARR e 2z 728 8 B E K, it
RO, AN ()7 Iy S 88 g 3 4R T R AR
M, VR s 5o b, BB A 55 Y £
RO B E T, DL WA Ab B, BA Ab
2o

x3 AEEBERPLETEEHENTE. EFAHM~RKEL

Gy A o IR
(kg/hm®) (J37C /hm*)
2020 CK 93.26 +9.50a 211038  1.41x0.15a
W 164.03 +7.17¢ 6.70£0.77b  2.98 +0.20c
B 132.41 +4.97b 541£0.79b  2.40+0.20b
A 21097 £12.79d  13.10+097c  4.37+0.19d
WA 307.19 +7.29f 2281 +0.53¢  6.08+0.08¢
BA 270.88 +7.23e 17.02+1.09d  4.54+0.17d
2021 CK 94.00 +9.78a 210£037a  1.40+0.14a
W 159.09 + 7.52¢ 7.04£031b  3.13+0.08c
B 131.79 + 6.82b 459+0.70ab  2.04+0.18b
A 22826+ 6.12d 13.02+1.95c  4.34+0.38d
WA 316.08 + 3.50f 21.42+09le  5.71+0.14e
BA 287.06 + 3.54e 1642+031d  4.38+0.05d
FH CK 93.63 +0.37a 2.11£0.03a  1.40=0.0la
W 161.56 + 2.47¢ 6.87+0.50b  3.05%0.07c
132.10 £ 0.31b 500+0.66c  222+0.18b
A 219.62 + 8.65d 13.06+1.10d  4.35+0.01d
WA 311.64 + 4.45f 2211034  5.90+0.19
BA 278.97 + 8.09% 1672047 4.46 +0.08d

3 itig

PR B 1T LABH 42 R pE 2 00 R R, Ly
ERCORZE T =, g . LRI AURER
PR ZER N T WA Y B L,
JZ M RE A 5 P A EE m A EAE K AT I AE 2 4
B 1.39C 5 Wang 26 BT IRIE, BEIRAEES E
KAKAMINRZ L EE, RRRANR, S
AT 2.5% . 3.4%., AW EI, SVHRE
o KRRHIARIEAH L, A i B ] B B 48 T+
SEHEZRRE, SRR ) —E, WU 55 b E
WA, BA A #& & #F 2 £ JE 3.18 ~ 4.58°C, W
BTN s b, X 58 s s R
YA U L DX v ) DU SR B R IR A5 Te A . X
Vi B OURSE A 55 40 PR RE A% B 4y T PR PE R R = S5 40
TR, IR R, AR P AR 14
PR R, AR FRERINWA K, 55, &K
TS OB 5 A 38 A e v MG R 4.58C, 3R
J2 MR f e T3k 28°C 5 G 5K B b
Rl sk 7, o B P 2R SR T B
FHHORRE, nTREST R TR E R, A
I, FESERRAR R, ST G A S AR A PR
FRASE , 35 438 XURA L
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TR 35 AT LR THAR VR W Bk 2 0 A R
W IMEZE S YRR R B, R SRIX,
BT RN ORI AP L AUR B 8.7%;
XA PR, R FREM AT, B
2 2 B S A6 T RN A SRR 16,47 C L L
RIS D B, ENFMEEK, FE
K4 W AL R Y B SRR 1 66.6°C,
B 64.1°C, AL, RSB,
A, WA SRR FE CK AL B 43 1) 42 55 38.56% |
33.42%. 27.76%, XL JE 7 35 AL B WA, BA A
RACRRR 43 0 b e P B B A 55 A0 3 B 4 55 19.04%
12.43%., A] L, WURBE 6 AL B AE A% 5T IA R TR R
VIR S0 A ROBUE, X AT RES DU S8 T
M BEFEERT P IR A G, — 7 TS 14 5 4
Fihac e, PR R, RIS RA L
FUR A E S350 25 55— 07 THI D 2% T TR ORI
%, S R B e R 0

B A AE DB )2 R Ky B B R
BRI B o R AR K A TE R
K, PEMEINE R SRS K R Y, IEREY
K i se ek sy 7 BRI, AR Iy
XHHF R K R BV 220 10 7EE T
BRI FPRE R, SR 25 F 28 IR - 46K 4y
TR 48% ~ 11.8% 5 fE T ThEY Bk
R, B PR SRR I K O, R
BT 36 XoF - MK 23 1 b FE 4 T A T
AR ST, Bl E R A ZE K, 2020 4F XL
7 TG AL B BA . WA B+ 38 5 K R Y B g T 5
5 2021 4F AU 78 55 b B BA Y 58 & K B B
o TAHAAN P, G ERAYSE, 2021 4FHL )2 R AR 55
AbFE B A 4B K R TR 55 WA, X RES
MLTEAT S A AR K PR RE S 2 R I P A K R 2
MR A G, e RE, BURE S THHZ -
BOK AR EERAE T, JodE BA 4
BN KRR A, R T 2 AT Y
Hk,

PR 15 1T LA 3 e B2 0 K 2% 13
B e ZRErE, fRUERVEDIRT R4 I,
PEMHR S R K3 O, A rseds i, IR &0k
T, RS AT LA = OTORE R 38.0% ~ 63.1%,
10 RS L 84.0% ~ 89.4% 5 FEVE LT 4
R T R X, R A T LR R 3 2
R, WnFEE TR AR TSR T R
— 200 —

b, SRR 55 Ak B A S i T AR S AR B R in
8.71%, T EWEET R L ABTEH, X
JEEE T Ab PR TR = . B, AR R
TR KRR, AR RIRERAT . R AR KIS
A E R R B SR A A, T 2R S EY
PR AR R Y Yan S U0 BESY RO, MRS RE 5
A B TR 2 N 18.0% ~ 24.7%; Wang 251
WFodg i, AERICPR, SRS TR AEE
K7 gt 9.8% ., H E K75t 8.90%, FIEA WAl §2
FA R KR 17.4% . B E K/ 4.70% AR
RN, TRV R SR 0 4 X R TR R I
P, XU 5 AL B WA . BA 3 5% CK Ak B3
77 232.85% . 197.95%, 435 b 5 7 56 A0 3 b
B & 77 219.62 kg/hm’® B FF 41.90% . 27.02%.
BERT L, MBS + /NEEA %) XU 35 5 X RE S 4L o
FHNR S, B E TR 5 1 X AR B
FEH .

PRl A A2 | B i 55 7 =R TR, il
RPFERAMAN THRAZRHE, R WET
S PR AT DA S i 2 ks, HEH(E
Tl 25 U 1 % R A 7 R R B AR BT D AR
g N, WU AR (WA R BA) M= #
T 446 ~ 590; WA AL WA . BA 28 3F4K
57 T Ik 22.11 J7 . 16.72 J5 JG thm*, 43 91 L B
JIE 7 55 1 e i R T A 3% 13.06 J1 G /hm” T 69.30%
28.02% . X UEHHIAS + /NHERI ) SUREAE 55 5 =8 0
T E LB BTG R 50 X R R TR, ARAg
B b o A v Iy 7 DL R AR P L

4 Hig

TEVG R 55 1 X, B RE 0 3% 1 BN LR
B BEE H R 5 BRI, HOSUR A 5 Ab
T 18 TR B ST BRI i R T ) 1) 4
¥, AEER IR B H SR, LR
IS+ /N 2 1S AR K R R et . XU 35 4b
PR s UK IR AR, RER AR R R
K, AR IS 197.95% ~ 232.85%, IR
7 2 Ak B e ) B R T S T 27.029% ~ 41.90%,
BT I8 1672 J7 ~ 22.11 J1JC /i’ 2562
B, AU S AR AR AT LU i it £ ek Btk
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Effects of plastic film mulching on soil hydrothermal effect and yield of cucumber cultivated in early spring in
purple soil area of Southwest China

HE Zi-han, PU Quan-ming’, YONG Lei, ZHANG Ting, XIANG Cheng-yong, YANG Peng ( Nanchong Academy of
Agricultural Sciences, Nanchong Sichuan 637000 )

Abstract: The effects of mulching methods on the soil hydrothermal environment under mulching, cucumber yield and
benefits were explored, to explain the mechanism of mulching on yield increase and provide the oretical basis for deeply
exploring the yield increase potential of the early spring cucumber cultivation technique. A 2-year consecutive field
experiments was conducted from 2020 to 2021. Using the bare field cultivation as control ( CK ), five types of plastic
film mulching methods were adopted, including black film (B ), white film (W), small arched shed ( A), black film
combined with small arched shed ( BA ) and white film combined with small arched shed ( WA ). Soil temperature, soil
moisture content, crop morphology and yield were measured in the early growth stage of cucumber, and the effects of film
mulching on soil moisture, temperature, cucumber yield and economic benefits were analyzed. The results showed that
mulching significantly increased the average soil temperature and effective accumulated temperature of 0-25 c¢m soil layer,
and the warming effect of double film mulching treatment was significantly better than that of single film. Compared with
CK, the soil temperature of the tillage layer of WA and BA treatments was increased by 3.18-4.58°C/, and the effective
accumulated temperature increased by 55.78%-64.94%. With the going by of mulching time, the soil moisture content was
significantly improved by mulching, and the water retention effect of BA treatment was the best. The double film mulching
treatment could better promote the growth of cucumber in early spring, which increased the yield by 197.95%-232.85%
and 27.02%-41.90% compared with CK and the highest yield of single film mulching, respectively, and the economic
benefit was as high as 167200-221100 Yuan/hm”. In conclusion, double film mulching treatment could improve the soil
hydrothermal conditions in the purple soil region of Southwest China, promote the vigorous growth of cucumber in early
spring, increase the yield and increase the economic benefits, and was a high-yield and high-efficiency mode suitable for
early spring cultivation of cucumber in the purple soil area of Southwest China.

Key words: filmcovering; purple soil; cucumber; early spring cultivation; hydrothermal effect
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