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Studies on Green and High-efficiency Cultivation Techniques of Rain-fed

Staple Food Potato in Mountainous Region of Cool and Humidity
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(1. Institute of Potato, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China;
2. Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China )

Abstract: With the development of strategy of potato as stable food, it is of great practical significance to explore
the new varieties (lines) and their efficient cultivation techniques which might be suitable for cultivation in rain-fed
agricultural areas. In this research, conventional fertilization treatment in open field was used as a control, and two
stable food potato varieties (‘Longshu 7' and 'Longshu 9') were used as experimental materials to study the effects of
black film mulching, large ridge and nitrogen fertilizer reduction (10% or 20%) on physiological parameters of potato
leaves, the incidence of Fusarium wilt, yield and economic benefits. The results showed that treatments of film mulching
and nitrogen fertilizer reduction (10%) had significant effects on photosynthetic rate and transpiration rate of 'Longshu 9'
compared with control. Cultivation measures significantly affected the incidence of Fusarium wilt of the two potato
varieties in field. In the mountainous region of cool and humidity, compared with the conventional fertilization treatment
in field planting without mulching, the treatment of black film mulching with nitrogen fertilizer reduction (up to 20%) or
black film mulching with large ridge was beneficial to realize the target of the green and high efficient production for
stable food potato varieties, 'Longshu 7' and 'Longshu 9".
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Table 1 Effects of different treatments on photosynthetic physiological

parameters of potato leaves of two stable food varieties

[z % 75 Longshu 7 [ % 95 Longshu 9

b3
Treatment Pn Gs Ci Tr Pn Gs Ci Tr
(pmolCO,/m*+s) (molH,0/m?+s) (pumolCO,/mol) (mmolH,0/m*+s) (umolCO,/m?+s) (molH,0/m*+s) (umolCO,/mol) (mmolH,0/m?+s)

A 17.71 aA 0.295 aA 245.2 aA 4.609 aA 15.43 bA 0.199 bA 223.8 bA 3.524 bA
B 18.70 aA 0.288 aA 235.5 aA 4.569 aA 19.57 aA 0.351 aA 251.6 aA 5.205 aA
C 17.92 aA 0.242 aA 225.7 aA 4.234 aA 18.39 aA 0.271 abA 235.3 abA 4.551 aA
D 17.65 aA 0.270 aA 237.5 aA 4.464 aA 17.22 abA 0.308 aA 240.5 abA 4.598 aA
E 17.22 aA 0.267 aA 240.3 aA 4.263 aA 17.76 abA 0.266 abA 234.5 abA 4.233 abA

TE: INEFREFRORZER B (0.05KF), KEFEFRZERMEE(0.01KF) . T,

Note: Different uppercase and lowercase letters indicate significant difference at 0.01 and 0.05 levels of probability, respectively. The same below.
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Table 2 Effects of different cultivations on SPAD values of leaves and
Fusarium wilt of two stable food potato varieties
SPAD i FE TR A 25 26 3
by SPAD value of leaves Incidence of Fusartum wilt in field
Treatment o7 B o e 75 o o
Longshu 7 Longshu 9 Longshu 7 Longshu 9
A 42.4 abA 44.9 aA 9.8 cB 13.9 bcAB
B 41.8 bA 42.6 bA 19.0 aA 19.4 aA
C 42.1 abA 43.5 abA 13.1 cAB 16.1 abAB
D 42.8 abA 43.1 bA 18.4 abA 18.6 abA
E 43.0 aA 43.1 bA 14.8 abcAB 10.2 ¢B
®3 FARARBFENSREBERUAMRESEHNZID
Table 3 Effects of different cultivations on tuber yield of two stable food potato varieties
[g 2 75 Longshu 7 [E 2 95 Longshu 9
AHXTF A AHXT T B AHXS T A FHXTF B
Qb3 Frh Compared with A Compared with B s Compared with A Compared with B
Treatment Yield Yield
(kg/667m?)  $77 (kg) FHE(%) W77 (kg) AHE(%) (kg/66Tm?) 37 (kg)  AHHR(%) W™ (kg) AHHE(%)
Increased  Percentage Increased Percentage Increased Percentage  Increased Percentage
A 2 000 bA - - -486 -19.5 1982 cC - - =530 -21.1
B 2486 aA 486 243 - - 2512 abAB 530 26.7 - -
C 2454 aA 454 22.7 =32 -1.3 2322bB 340 17.2 -190 -7.6
D 2 380 abA 380 19.0 -106 -4.3 2296 bB 314 15.8 -216 -8.6
E 2515 aA 515 25.8 29 1.2 2555 aA 573 28.9 43 1.7
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Table 4 Effects of different cultivations on economic benefits of two stable food potato varieties

[z % 7 5 Longshu 7

[ %95 Longshu 9

P - WA e gl AT
7o BA op | CERIE O Gpeerney M 66T of (ieerm)  (TE/66TmY)
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] 5 ’ P i
Ak o " " roduction r[n Compared with o " Input Production  Net profit Compared with
Treatment utput Input to invest- Net profit (Yuan/667m?) vt ) (Yuan/ to invest- (Yuan/ (Yuan/667m’)
(Yuan/667m?) (Yuan/667m?) (Yuan/667m?) (Yuan/667m?) [ —
ment 667m?) ment 667m?)
A B A B
A 2 000 945 2.12 1055 - -396 1982 945 2.10 1037 - -440
B 2486 1035 2.40 1451 396 - 2512 1035 2.43 1477 440 -
C 2454 1 030 2.38 1424 369 27 2322 1030 2.25 1292 255 -185
D 2380 1025 2.32 1355 300 -96 2296 1025 2.24 1271 234 =206
E 2515 1035 2.43 1480 425 29 2555 1035 2.47 1520 483 43

e JERP200 kg/667m?, B 2.4 50/kg; 90 IL/667m?; LR 145 50/667Tm?; 42580 70/667Tm2; A T.24070/667m%, —ZFFhifif 1.0 7t/kg.
Note: Seed potato of elite 200 kg/667m? purchased at 2.4 Yuan per kilogram; plastic film 90 Yuan/667m?* chemical fertilizer 145 Yuan/667m?;

pesticide 80 Yuan/667m? and labor cost 240 Yuan/667m?. Seed potato of qualified I 1 Yuan per kilogram.
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