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Influences of different plastic film mulches on temperature and moisture of soil

and growth of watermelon in gravel-mulched land
MA Zhongming'*>* , DU Shaoping', XUE Liang'*
1 Gansu Academy of Agricultural Sciences, Lanzhou 730070, China

2 Key Observation and Experiment Station of Agro—ecological Environment in Zhangye Oasis Irrigation Region, Ministry of Agriculture, Zhangye Gansu

734000 China

Abstract: Gravel-mulched land was the unique and conventional farming system and its planting area was enlarged year by
year in arid region of northwest China. The planting area of watermelon in gravel-mulched land reached more than 33% of
total area of gravel-mulched land. But the stresses of lower temperature in early spring and water shortage during growth
period of watermelon were major limiting factors for watermelon yield increasing in gravel-mulched land. To find the ways
improving soil temperature in early spring and water use efficiency (WUE) , field trials of different plastic film mulches,
with full plastic film mulch (FM) , soil bed-forming and much plastic film for collecting rainfall (RM ), half soil plastic
film mulch (HM) and no plastic film mulch( CK) ,were conducted in gravel-mulched land in arid region of Gansu to study
the effects of soil temperature, soil water and growth as well as yield and quality of watermelon. The results indicated that
the daily soil temperature in 0—25cm soil layer changed as “S” and transferred from soil surface layers to deeper layers,
the time of maximum and minimum soil temperature appearance delayed 1h as soil depth deepened Scm. The changes of soil
temperature in Scm soil layer were greater than other soil layers and its changing degree was decreased as soil layers
deepened. Soil temperature increasing in 0—25cm soil layer followed as FM>RM >HM >CK and the daily average soil
temperature of FM, RM and HM treatments increased by 2. 8°C 2. 0°C and 1. 8°C, compared to CK, respectively. The
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effects of soil temperature increasing in early growing stage were more obvious, it increased by 3.29°C ,2.53°C and 2.04°C
in seedling stage but 1. 72°C, 1. 36°C and 1. 26°C in fruit stage for FM, RM and HM treatments compared to CK,
respectively. FM and RM treatments were the key plastic film mulches influencing soil water. The effects of rainfall
collection were obvious for RM treatments as its bed forming from sowing to seedling stage and the effects of soil water
conservation were significant for FM treatments after extending stage as soil water evaporation decreasing. Compared to CK,
the average soil water content for FM and RM treatments increased 1.1 and 2.2 percentage points from sowing to seedling
stage and 2. 2 and 2. 2 percentage points in extending stage, respectively. The watermelon growth was rapid up after
mulching plastic film. Compared to CK, the length of main vines were increased by 12. 7% ,11.5% and 8. 8% and leaf
area index were increased by 67.8% ,31.4% and 25.6% for FM,RM and HM treatments in fruit stage, respectively. The
chlorophyll content of leaf reached highest value in vines stage and increased by 14.1% ,13.7% and 12.2% for FM,RM
and HM treatments compared to CK, respectively. The watermelon yield was increased under plastic film mulches, it
increased by 145.81% 99.32% and 95.46% for FM, RM and HM treatments compared to CK, respectively. The content
of soluble solid and soluble sugar changed as FM>RM>HM>CK. Compared to CK, the content of soluble solid increased by
11.64% ,7.90% and 2.70% in the centre of watermelon fruit and 13.68% ,8.57% and 4.22% in the side of watermelon
fruit, also the content of soluble sugar increased by 15. 77% ,9. 16% and 4. 72% for FM, RM and HM treatments,
respectively. But the content of Ve, fiber and effective acid were influenced slightly by plastic film mulches. By analysis

comprehensively FM and RM treatments were optimum mulching options in gravel mulched land.

Key Words: soil temperature and water; growing development; plastic film mulches; gravel-mulched land; watermelon
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Fig.1 Daily changes of soil temperature in 0—25cm of different plastic film mulching
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Table 1 Changes of average soil temperature of different plastic film mulching in growth stages

BB e 4 ETH L2 e

Film mulching options Seedling stage

Germinal stage

Vines stage Fruiting stage

FM 21.50a 22.23a 26.41a 28.67a
RM 20.82a 21.47ab 25.25b 28.31a
HM 20.72a 20.98b 24.98b 28.21a
CK 18.72b 18.94c 23.04c 26.95b
NG TR E R BB RFH K, P<0. 05
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Table 2 Changes of vines ength for watermelon of different plastic film mulching in growth stages/cm

BB H T 4 i 4 ]

Film mulching options Germinal stage Seedling stage Vines stage Fruit stage
M 7.9 aA 10.2 a A 92.4 a A 103.2 a

HM 7.6aA 9.9 a AB 87.6 a AB 99.7 a

RM 6.1bB 9.4bB 79.8 ab AB 102.1 a

CK 3.0cC 7.4cC 61.5b B 91.6 b

NG FRFIRZEFIRFI R E K, P<0. 05, K5 TR 22 Rk B .3 K F-, P<0. 01
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Table 3 Changes of leaf area/LAI of watermelon of different mulching options

T T/ em® IS (LAD) LU (LAD)
Film mulching options Germinal stage Vines stage Fruit stage
FM 9.46 a A 1.46 a A 2.03aA
HM 9.73 a A 1.52a A 1.59b B
RM 7.59 b AB 1.32 a AB 1.52 b BC
CK 5.75¢B 0.82bB 1.21 ¢ C
INEFRRIR 22 IR B R E K P<0. 055 KRG FR:ER7R 22 Rk BB 257K, P<0. 01
F4 FRABEAXNEELEEHNHEENMFHERSENTUL
Table 4 Changes of leaf chlorophyll content of watermelon for different mulching options
BT Ly EHER Y 4 S
Film mulching options Seedling stage Vines stage Fruit stage
FM 61.5aA 63.6 a 62.2 aA
HM 61.3aA 62.7 ab 59.8b B
RM 60.5a A 62.2 ab 61.3 a AB
CK 53.9bB 61.0 b 62.6 a A

NG FEFRIR 2 IR F L EIKF-, P<0. 05 s KE FRER /R 22 57 3k Bk 1 37K F-, P<0. 01
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A SRR B W E AU, 5 CK AL, FM RM Fl HM 8 TCE 43 088 1 93. 7% 55. 9% F158.3% , JE R
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Table 5 Yield and its component of watermelon for different mulching options

AR R/ kg JE SR 2/ % P24 /kg/hm?
Film mulching options Average fruit weight Fruit rate Yield
FM 2.46 a A 98.3 a A 26948.6 a A
RM 1.98 b A 98.1aA 21851.9 b B
HM 2.0l b A 95.7 a A 21428.0 b B
CK 1.27 ¢ B 77.1b B 10963.0 ¢ C

INE PRI 22 R IR B KT P<0. 05 KRG FREER7R 22 Rk BB i 3 /K-, P<0. 01
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F6 AREBEAFXNWHANREERRNZE

Table 6 Effects on quality of different mulching options for watermelon

: L RNINGT 3 6 A ; N
G , , RIS % HiE# C ; . .
. g Central soluble Fringe soluble 8 & Fiber content Effective acid
options . . content Ve content
solid content solid content

FM 10.74 a A 8.89 a A 8.59 a A 6.51ab 0.62 ab 5.18a

RM 10.38 ab AB 8.49 ab AB 8.10 b AB 7.20a 0.59 b 5.19a

HM 9.88 bec AB 8.15 be BC 7.77 be B 6.11b 0.69 a 5.15a

CK 9.62 ¢ B 7.82 ¢ C 7.42 ¢ B 6.02b 0.58 b 5.10a

NG FHREFRIR 22 IR F KT, P<0. 05 3 KE FRERIR 22 57 3k Bk . 37K F-, P<0. 01

3 g

3.1 A[FEERET AR 0—25em +)2 HHEE B H AR L DL e sZ i 2« S fy i 8 X th R )2 R 2 i
i, JEEINGE Sem , 4503 SR AT MR RHERS 1h, FACFRTE Sem )2 IR EE b i W ., 0—25cm
+ )2 G IR AON B RIS FM>RM>HM>CK

3.2 TERFER =05, FM R RM & sg b B P AR Kai i £ 30K i) 22805 38R 240 51, RM
Y SE T RCR LB B, 92 KA & B R Y RM>FM>HM>CK ; Hils ) FM AR 2R %, 812 T3k
IS BRI FM > RM>HM>CK

3.3 AR AT R FE KR A B EORI S S i DL FM AL RM 3G i ik
B, PR K & B bR ok v = e A B B L Tl A sk 25 25 T 3

3.4 R[] 7 AT B AR b 1V R AY =B, FM L RM A1 HM 43 1) %8 CK 397 145. 81% ,99. 32% Fil
95.46% , ARy b B PG I o] i M DR ) & 2 F T s s S R FM>RM>HM>CK, 484E % C |
FHLZT 24 R B4R P i 32 I 7 X2 i 50N
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