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Effects of film mulching on photosynthetic characteristics and yield
of potato in hilly area of Southern Ningxia

WU Jia-rui, KANG Jian-hong, WU Na, LU Xing-li, MU Yu, SUN Jian-bo
(College of Agriculture, Ningxia University, Yinchua, Ningxia 750021)

Abstract ; In order to study the effects of different mulching materials on the photosynthetic characteristics and
yield of potato in dry lands of Ningxia, the study used Qingshu No.9 as the experimental material with single-factor
randomized block field experiment. In contrast to no coverage, the effects of black and white film covering on photo-
synthetic characteristics, fluorescence parameters, dry matter accumulation, and yield of potato were investigated.
The results showed thatcovered conditionsincreased the net photosynthetic rate of potato by 0.4% ~3.0%, the stoma-
tal conductance and the intercellular CO, concentration increased by an average of 31.45% and 6.58%, and the
Fv/Fm, Fv/Fo, and PI significantly increased by 2.47%, 12.18%, and 20.93% , respectively, compared with the
control. Under the condition of film covering, the transpiration rate was significantly reduced by 20.82% in the pre-
harvest potato, and increased by 8.55% in the later period over the control. The heat dissipation quantum ratio
(Fo/Fm) was 7.11%]lower than that of the control. Compared with the non-mulching treatment, the dry matter ac-
cumulation of potato increased by 0.25% ~ 1.86%, the rate of large and medium potato increased by 33.78%,
15.73% , and the yield per hectare increased by 43.08% under the condition of film mulching. Among them, the
black film treatment index was better than the white film, and the yield of the black film was significantly higher
than that of the white film and the control by 16.86% and 54.20%, respectively.Therefore, the film treatment can
significantly improve the photosynthetic performance, fluorescence parameters, and yield of potato, effectively alle-

viate the potato senescence caused by adversity such as drought, thus reducing the harm of drought to potato. In the
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hilly area of southern Ningxia, the use of black mulching techniques for potato cultivation can delay leaf senescence

and increase yield.

Keywords: film mulching; potato; photosynthetic fluorescence parameters; yield; black film; white film
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Effects of film mulching on photosynthetic parameters of potato
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Fig.2 Effects of film covering on fluorescence parameters of potato
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Table 1  Effects of film mulching on dry matter accumulation of potato
HFH Y] Growth stage
e st — — - e - .
, , B39 BE B BRI JEmBLRI A
Organ Treatment . ’ ; ) ’ ’
Seedling Squaring Shaping Expanding Accumulating Maturing
. PR Black film 5.73+0.40a 7.34+1.31a 14.43£5.04a  28.25+1.36a  31.63£2.06a  28.08+3.74a
Lff 1 White film 2.53+0.86b 4.79+1.45b 11.58+1.18b 21.05+6.38b 24.36+2.80b 24.28+6.73h
eal
AL No film 1.63+£0.45b 3.90+1.75b 10.88+2.08b 20.79+1.26b 20.80+1.48¢ 19.17+5.20¢
b FRAR Black film 2.89+0.04a 12.79+1.27a 13.54+3.38a 27.15+2.93a 39.39+2.32a 25.15+4.91a
=
o FIE White film 1.11+0.40a 10.31£2.98a 9.45+1.31b 13.85£5.18b  27.27+2.62b  22.60+3.18b
Terrestrial stem
AERE No film 0.51+0.09b 8.87+1.60b 7.70+1.65b 13.68+5.55b 13.35+5.56¢  20.84+10.16b
B PR Black film - - 3.21+£0.04a 8.92+0.25a 55.64+2.42a 97.97+5.84a
Tubjxgr I White film - - 2.35+£0.05a 2.80+3.52b 41.45£3.12b 53.18+1.87b
l AN No film - - 3.22+0.58a 2.47+0.38b 21.06£1.23¢  50.14+2.72b

TE : [ —BIA Al P RER R 28 53k . #KF- (P<0.05)

Note ; Different letters in the same column mean significant difference at P<0.05.
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Table 2 Effects of film mulching on potato yield

and its component factors

AbFH Treatment

mH — -
Ttems B I AR
Black film  White film No film
BB kg

. 0.34£0.06a 0.29+0.05ab 0.22+0.03b
Weight per plant

HRREYEY (4 - )
The number of blocks
per plant
REH (A - B
No. of large potatoes
R (- B

No. of medium potatoes

5.20+£0.51a 4.68+0.23a 3.60+0.37b

0.41+0.08a 0.34+0.04ab 0.20+0.12b

0.72+0.08a 0.57+0.08b 0.40+0.06¢
per plant
INER (A - D)

No. of small potatoes

4.09£0.10a 3.77+0.60a 2.99+0.25b

per plant
/0
A/ % 7.72+0.11a 7.29+0.18b 5.61+0.03¢
Large potato rate
/0
I.:P%?//D 13.71+1.18a 12.33+1.83a 11.25+0.68a
Medium potato rate
IR % 78.68+0.99¢ 80.38+1.62h 82.93+0.82a
Small potato rate
Feh/ (kg + hm™) 17123.42+  14652.93=  11104.42+
Yield 12.84a 36.61b 6.13¢

W RE=150 g, 75 e<TE <150 g, /NE<T5 g, FHFE—1F
TR FOR 22 535 8. K P (P<0.05)
Note: Big tuber=150 g,75 g<middle tuber<150 g, small tuber<75

g. Different letters in the same row mean significant differences at P<0.05.
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Table 3  Correlation analysis between yield and photosynthetic fluorescence index

}Sh‘ FE% TORRER . Pn Tr Gs Ci Fv/Fm Fv/Fo Fo/Fm
Indicator Yield Dry matter accumulation
T R
Dry matter 0.890" *
accumulation
Pn 0.956™ * 0.879" "
Tr -0.822" " -0.556 -0.816" "
Gs -0.109 0.351 -0.04 0.511
Ci -0.083 0.379 -0.034 0.431 0.975**
Fv/Fm 0.309 0.126 0.424 -0.464 -0.287 -0.374
Fv/Fo 0.947* ¢ 0.796 " 0.848" " -0.756" -0.216 -0.18 0.12
Fo/Fm -0.557 -0.335 -0.471 0.661 0.377 0.358 -0.704*  -0.434
Pl 0.990" * 0.937" " 0.969"* -0.764" 0.02 0.034 0.315 0914 * -0.511

T x o« ARFRARICHEE R 19K, = AR ML B 5%7KF-,

Note: * * represents correlation reaches 1% level, * represents correlation reaches 5% level.
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