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Integration of Cultivation Techniques for High Yield of
Potato in Semi-arid Area
WANG Juan, LI Deming*, YAO Yanhong, HUANG Kai, LI Yajie, LUO Lei, WANG Ruiying, WANG Zhongmin

( Dingxi Academy of Agricultural Sciences, Dingxi, Gansu 743000, China )

Abstract: The effects on potato field performance, yield and water use efficiency (WUE) were studied of addition of organic
bio-bacterial fertilizer on the basis of conventional fertilization and application of technique for control of diseases and insects
under a whole plastic mulching and double row system in semi-arid area using virus-free seed of '‘Qinshu 9' as plant material. The
stages of potato emergence, bud flower and flowering appeared 5-6 days earlier in plastic mulching than in open field (CK). The
emergence rate in plastic mulching treatments was higher than in CK, but no significant difference was found. The plant heightin
the treatment of addition of organic bio- bacterial fertilizer 675 kg/ha on the basis of conventional fertilization 675 kg/ha, and
application of technique for control of diseases and insects was significantly higher than that in other treatments, and the stem
diameter of potato under plastic mulching, except for two treatments, was significantly greater than that in CK. No mosaic virus
and potato leaf roll virus were found, however, early blight and late blight did occur, but to a lesser degree. The highest yield and
marketable tuber percentage were achieved in the treatment of addition of organic bio-bacterial fertilizer 675 kg/ha on the basis of
conventional fertilization 675 kg/ha, and application of technique for control of diseases and insects, and yield of potato in plastic
mulching treatments was highly significantly higher than that in CK. Soil water use efficiency was also the highest in this
treatment, and WUE in plastic mulching treatments was highly significantly higher than CK.
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Table 1 Treatments in experiment

AL LR (kg/592m?) FHLEWRNE (kg/592m*) i B IR i
Treatment Special fertilizer Organic bio—bacterial fertilizer Disease control Film mulching

T-1 40 30 - i
T,-2 40 20 - AL
T, 40 40 - T
T-1 40 20 Biiia B
T2 40 30 Biive BN
T, 40 40 Biiia B
CK, 40 20 - -

CK, 40 0 - -
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50% AR AR SS , I 450 g/hm’.

BT 2013 4F 10 ] h A #EAT AL MY, 2014
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Table 2 Meteorological data during experimentation
WiH H 1> Month
Item 4 5 6 7 8 9 10
FEIRIZCC) 9.7 14.0 17.9 20.2 18.1 14.4 9.8
Average temperature
£ (mm) 77.8 12.9 69.9 39.0 82.6 136.0 30.8
Rainfall
14 WEMBS7HiE SPRZEHUE (ETa) = FERT IR + BRI
141 ZmFFagmts a4 o+ ANER - USRI OK R

RIF (%) = RIFHREUTRA SRS x 100

WTETEEL = X CRAREL x FCFRAE)/ (I Bpk
B x Eem PARFRAE) x 100
1.42  RpF) A k%

KA FIHZCR (WUE) = Y/ETa, Y 5445
Fri, ETa a5 WSEpragmia;

HEK R FHRCR IWUE) = (Y #ME AL BE - Y XF
HED) /AN 2 5

Jr7 7K (mm) = B K (%) x TR (g
em’) X HHEZERE (mm) .

25 TUAG B I A Bsf 4 A4 Ak B ERORE D 0 2 3 YK FE
52, B TR Excel 2003 F1SPSS 11.5 %44
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M3 ATLIA T, A RBAC B ) Bl
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Table 3 Growth period of potato under different treatments

AbFR &R (D/M) HET(D/M) B (D/M) AL (D/IM) Wk (DM AF ()
Treatment Sowing Emergence Bud flower Flowering Harvesting Growth duration
T-1 01/05 01/06 02/07 10/07 14/10 131
-2 01/05 01/06 02/07 10/07 14/10 131
T, 01/05 01/06 02/07 10/07 14/10 131
To-1 01/05 01/06 02/07 10/07 14/10 131
Ti-2 01/05 01/06 02/07 10/07 14/10 131
T, 01/05 01/06 02/07 10/07 14/10 131
CK, 01/05 07/06 08/07 15/07 14/10 125
CK. 01/05 07/06 08/07 15/07 14/10 125
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Table 4 Seedling emergence, plant height and stem diameter of potato under different treatments

Qb3 B (%) P (em) 2L (mm)
Treatment Emergence rate Plant height Stem diameter

T—1 95 aA 101 bB 12.36 abABC

T2 95 aA 103 bAB 13.15 aAB

T, 96 aA 100 bB 12.10 abcBC

Ti-1 96 aA 92 ¢cBC 13.76 aA

Ty-2 96 aA 87 cC 12.34 abABC

T, 96 aA 113 aA 12.14 abcABC

CK, 94 aA 75 dD 9.26 ¢cC

CK, 94 aA 70 dD 9.14 ¢cC

T SRAVHIEM 2N, /NG TR 0.05 KR 225 B3k, KEFEE0R 0.0 K -2 B#E, TR,

Note: Means are separated by Duncan's multiple range test. Small and capital letters mean significant difference at 0.05 and 0.01 levels, respectively.

The same below.
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Table 5 Main diseases of potato under different treatments

MR R Mosaic B EE PLRV KL Early blight RPN Late blight
phEL]
SO CONNE L S SCONNE e S CONNE e S < SCON L
Incidence Disease index Incidence Disease index Incidence Disease index Incidence Disease index
Ti-1 0 0 0 0 10 2.5 0 0
T-2 0 0 0 0 0 0 0 0
T, 0 0 0 0 0 0 0 0
Ts-1 0 0 0 0 0 0 0 0
Ts-2 0 0 0 0 0 0 0 0
T, 0 0 0 0 0 0 0 0
CK; 0 0 0 0 0 0 10 2.5
CK, 0 0 0 0 0 0 20 5
x6 ERNEDREFE
Table 6 Yield of potato under different treatments
4 i ) e (kg/hm®)  BCK P (kg/hm®) B CIGHE P (kg/hm?®) B2 CK (%) # CK I (%)
Treatment | Retable tuber Yield Compared to CK, Compared to CK Compared to CK, Compared to CK.
percentage
T-1 63.4 ¢B 60 651 cdC 15173 27 450 334 82.7
T2 63.6 ¢B 55118dC 9 640 21917 21.2 66.0
T, 72.5 abAB 72411 bAB 26 933 39209 59.2 118.1
Ts-1 65.2 bcAB 61392 cC 15914 28 190 35.0 84.9
Ts-2 71.7 abcAB 69 772 hB 24294 36 570 53.4 110.1
T, 76.0 aAB 79 657 aA 34179 46 455 75.2 139.9
CK, 73.6 abAB 45478 eD
CK, 71.4 abcAB 33202 fE
T—1 FI T2 b B 2 8] JC 2 35 22 5 o To-2 Ab 3™ 3 Wk
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Table 7 Water use efficiency of different treatments

A /K A (mm) Wom IR A (mm) I ZEHE (mm)  KAMFIECR (kg/hm® - mm)
b3 ) i R Rt (mm) ) -

Soil water storage before Soil water storage after Evaporation Water use efficiency

Treatment Rainfall
planting harvesting (Eta) (WUE)

Ti-1 39.3 55.6 449.0 4327 140.2 eE
T2 39.3 59.7 449.0 428.7 128.6 ¥
T, 39.3 54.9 449.0 4334 167.5 bB
Ts-1 39.3 59.9 449.0 428.4 143.3 dD
T-2 39.3 58.6 449.0 429.7 162.4 ¢C
T, 39.3 59.4 449.0 429.0 185.7 aA
CK, 43.8 56.9 449.0 4359 104.3 ¢G
CK, 43.8 58.8 449.0 4339 76.5 hH
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