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1.3.2 PEERNE S

TERCB S IRE X 1 m 4 NEE SR
P ARG EAREXGESIIR 10 fR 4 D ESE L 3L 40
PR [ S 2 I B 2E i, FRE G RREH Eiyie
T AR/ B R DUBORE SR RO 3
PR (g - bR, IF 5O IR Ak 25 B 11 R 71
BIA e (g - m ) K B HUR K2 <2 em
18 HARE, JF 5 AR E R L EA B EH R (%) ;
X (A Ef2E M) FRE JE S SR Y LR
HEL,

2 SRS

2.1 REBEZEXMIRIASHMENZWE

Xof AR 7 (PM) FIRR M ( CK) 2518 K Sha% B
HEEE(P,) AL FE(G,) JEE CO, ¥ JE
(C)) GERBHAR(T,) HEATXIHE (3R 1) K3, PM AL 2
TR EAOCE MR CK & T A AT, B
AR AR R T R 22 S W2, Hh o RO R T i
BERCR, MW 63% (P <0.05), 4£ 17 T8 i3]
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Tab.1 Comparison of potato photosynthetic parameters under the black film mulching and the uncovering conditions
o ﬂu@ P,/ 6./ C/ T./
5oL (wmol - m=2 +s71) (mol *m~2-s71) (pmol + mol =1) (mmol + m~2 - s71)
sl PM 13.779 9 a 0.166 0 a 217.25 a 6.226 5 a
CK 8.0376 a 0.1228 a 246.20 a 4.3377 a
Vidsg A0 e PM 13.902 6 a 0.1929 a 231.05 a 5.3510 a
CK 10.7776 b 0.140 1 b 227.76 a 5.5534 a
FFAEH PM 15.0350 a 0.290 8 a 261.41 a 6.109 1 a
CK 14.789 0 a 0.226 4 a 245.88 a 5.1152 a
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Fig. 1 The water use efficiency (WUE) of potato

at different stages under PM and CK conditions
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photosynthetic rate under PM and CK conditions
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FRE15% 11% ;56 CK 2257 A K =M

AR R I R B R CKO T, 4 T
24% 4% .
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Tab.2  Statistics of simulated parameters of potato light response of net

photosynthetic rate under different conditions

B4 umol e m™ e s

b EE LCP LSP AQE Poa Ry
PM 36.797 9 1379.922 6 0.047 18.508 2 1.415
CK 43.183 9 1381.885 6 0.038 20.890 3 1.380
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Tab.3  Comparison of potato yield components under PM and CK conditions

PR e/ IEE =% ff 25T/ i/ SR/

43 ; , B ) ,
g %o (g+m™) (g-m™) (kg - hm™")

PM 118.47 a 0 879.2 a 2.28 a 983.33 a 18 539.7 a
CK 19.66 b 1 331.1b 0.77 b 332.00 b 6 078.0 b
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Effects of Black Plastic Film Mulching on Photosynthetic
Characteristics and Yield of Potato in Semi — arid Region

LEI Jun'*, ZHANG Kai', YAO Yubi'?,
NIU Haiyang”, SHI Jie®, LI Qiang’, LI Wenju®, ZHAO Hong'

(1. Lanzhou Institute of Arid Meteorology, China Meteorological Administration, Key Laboratory
of Arid Climate Change and Reducing Disaster of Gansu Province, Key Laboratory of Arid Climate
Change and Reducing Disaster of China Meteorological Administration, Lanzhou 730020, China;
2. Dingxi Meteorological Bureau of Gansu Province, Dingxi 743000, Gansu, China;
3. Lanzhou Resources & Environment Voc — Tech College, Lanzhou 730021, China)

Abstract ;. To explore the effects of black plastic film mulching on photosynthetic process and yield of potato, a field experiment of pota-
to named ‘ Xindaping’ was carried out. The change characteristics of net photosynthetic rate (P, ), stomatal conductance (G, ) , inter-
cellular CO, concentration (C,) , transpiration rate (T,) , water use efficiency (WUE) and yield were comparatively analyzed between
black plastic film mulching (PM) treatment and traditional planting (CK). The results show that the values of P, and G, under PM
treatment were higher than CK at branching, inflorescence formation and flowering stages, but the increasing rates of them were signifi-
cantly different. The increase of P, under PM treatment at branching stage was more than that at other stages, and P, at branching stage
increased up to 63% , while G, was most sensitive to PM treatment at inflorescence formation stage, and the increase of G, was up to
38% . Meanwhile, the increase of P, and G, at flowering stage was smallest. Compared with CK, C; under PM treatment at branching
stage decreased by 12% , while that at inflorescence formation and flowering stages increased by 1% and 6% , respectively. The differ-
ence of T between PM and CK treatments was about 44% at branching stage, 19% at flowing stage and —4% at inflorescence forma-
tion stage, respectively. The leaf water use efficiency under PM treatment increased than that of CK at branching stage, inflorescence
formation stage and flowering stage, especially the increase at branching stage was significant. Compared with CK, the leaf saturation
point, light compensation point and maximum net photosynthesis rate under PM treatment decreased, while the apparent quantum effi-
ciency, dark respiration rate and yield increased, and the yield of potato increased up to approximately 3 times, which demonstrated
that the black plastic film mulching could affect photosynthetic process of potato in semi — arid region of Loess Plateau, and it could sig-
nificantly increase potato yield.

Key words: potato; black plastic film mulching; photosynthetic characteristics; yield



