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Effects of different intercropping patterns on protective enzyme
activities in leaves and yield of potato
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Abstract ; In the mountainous area of Southern Ningxia, a potato and oat field trial was carried out with the ra-
tio of rows of potato (P) and oat (0O) intercropping [2 : 2 (P202), 4 : 2 (P402), 4 : 8 (P408) ] and single
potato as control to study the effect of various intercropping on protective enzyme activity of leaves and yield of pota-
to in 2016 and 2017. The results of two years of experiments showed that P40O8 significantly increased catalase
(CAT) and peroxidase (POD) over other intercropping treatments ( P<0.05). Superoxide dismutase in potato
leaves (SOD) was the highest at tuber formation stage and the malondialdehyde ( MDA) in intercropped potato
leaves was higher than that with monoculture during the whole growth period ( P<0.05). Compared with monocul-
ture, the intercropping promoted potato protective enzymes, POD and CAT, activities. Compared with the single
crop, intercropping P402 increased the number of commercial potatoes and reduced the number of small potatoes,
which significantly increased the yield ( P<0.05). Correlation analysis showed that POD, CAT, and SOD were pos-
itively correlated with potato yield during the whole growth period of potato. The MDA was negatively correlated with

potato yield. The higher the degree of membrane lipid peroxidation in potato functional leaves, the more unfavorable
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the growth and development of the potato. The potato glutinous oats had certain advantages, and the land equivalent
ratio of each intercropping treatment was greater than 1, which indicated that the intercropping efficiency was higher
than that of the single cropping. The intercropping group P402 had the largest land equivalent ratio (LER) , which
was 1.21, followed by the intercropping group P408. Comprehensively, in the potato-oat intercropping production

practice, a 4 : 2 (P402) intercropping mode was appropriate for the potato :

oat row ratio.

Keywords: intercropping; potato; oat; antioxidant enzyme system; yield
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Table 1 The potato and oat yields and its yield dominance
under intercropping pattern

L EA i EL ;‘SE sy =N
o m T owved  um 4
Year Treatment / (ke - 66Tm72) / (ke - 666Tm™)
IP 2478.35+32.46¢ - 1.00 -
2016 P202 2528.4+21.41bc 35.69+18.12¢  1.03 -0.12
P402 2687.31+29.11a 41.45+£22.61b  1.11 -0.04
P408 2597.88+52.34ab 38.21£29.99ab  1.05 -0.19
P 2524.12+54.75¢ - 1.00 -
2017 P202 2559.4+17.39bc 38.81+20.41c  1.09 -0.16
P402  2772.12+26.07a 42.16+24.58b  1.21 -0.05
P408 2693.51+46.98ab 43.04£38.97ab  1.12 -0.23

T [RIFUAS ) B2 ] — 4y Ab 3R] 25 52 1 3% ( P<0.05)
Note: Different letters in the same column indicate significant differ-
ence among treatments of the same year ( P<0.05).
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Table 2 The potato yield and its composition under intercropping pattern

AEA} Year 7o a M A Y, Yield and its composition 1P P202 P402 P408
BB R
8.34+2.12 7.99+2.19b 8.49+4.091 7.31+2.07
Number of tubers per hole/(No. « hole™") * a * * ’ * ¢
SRR 4 3.25+2.61ab 3.76+1.36ab 4.32+2.14a 3.13+0.99b
Number of large potatoes/( No. + hole™ )
TR
1.7+0.92, 1.67+1.53¢ 2.33+£1.08 1.98+0.97h
Number of medium potatoes/ ( No. « hole™") * ¢ * ¢ * a *
hER 2.9+2.01a 1.6+1.97b 1.32+1.58¢ 2.46+1.89a
2016 Number of small potatoes/ ( No. - hole™") B T T T
[EInE
. -1 5.9+3.31¢ 6.6+1.45b 7.5+£3.42a 5.1£2.57¢
Commercial potato/ ( No. + hole™ )
KEEF Large potato rate 0.56+0.09h 0.59+0.13a 0.58+0.06a 0.59+0.16a
H R Medium potato rate 0.21+0.02b 0.19+0.03b 0.25+0.09a 0.16+0.04¢
/N Small potato rate 0.25+0.02b 0.24+0.05b 0.17+0.06¢ 0.29+0.06a
3 Commercial potato rate 0.76+0.21bc 0.78+0.16b 0.82+0.18a 0.69+0.34¢
e/ (kg - 666.7m™2) 2497.23+34.23¢  2534.4x15.64b  2769.12+23.48a  2657.51+56.05ab
e AT
BCEIA a 9.76+3.35a 8.27+2.91b 8.63+4.04ab 7.77+2.25¢
Number of tubers per hole/( No. « hole™ )
R - 4.34+2.46ab 4.67+1.62ab 4.87+2.36a 4.43+1.11b
Number of large potatoes/ ( No. + hole™ )
TR
1.5+1.17 1.5+1.25¢ 2.53+1.99 2.2+1.11b
Number of medium potatoes/ ( No. « hole™") * ¢ * ¢ * a *
P
2.4x1.75 1.7+2.01k 1.4+1.65¢ 2.37+£2.16
2017 Number of small potatoes/ ( No. - hole™") * a * ’ * ¢ * 4
[EInE
. -1 5.7+2.58¢ 6.2+1.83b 7.2+3.63a 5.4+2.16¢
Commercial potato/( No. + hole™ )
KEEF Large potato rate 0.54+0.11b 0.57+0.14a 0.57+0.05a 0.57+0.21a
HIZER Medium potato rate 0.18+0.03b 0.18+0.05b 0.26+0.13a 0.13+0.09¢
/N Large potato rate 0.23+0.06b 0.21+0.03b 0.16+0.09¢ 0.31+0.01a
i E R Commercial potato rate 0.74+0.18be 0.79+0.17b 0.84+0.20a 0.71+0.22¢

M7/ (kg - 666.7m™2)

2524.12+54.75¢

2559.4+17.39b

2772.12+26.07a

2693.51+46.98ab

VE  RAT AR ) 0 R Ab P ] 22 53 1 35 (P<0.05)

Note: Different letters in the same line indicate significant difference among treatments ( P<0.05).
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Table 3 Correlation coefficient between potato yield and protective enzyme activities of leaves at different growth stages
2016 2017
HEH “ T
Growth stage Faetor WRER by sop car pob WRESR by sop car pob
Potato yield Potato yield
QELE Ty 1 |
Potato yield
HiH MDA -0.643 1 -0.549 1
Seedling stage SOD 0.121 0019 1 0.282 002 1
CAT 0.195 0.36 0.383 0.206 0.52 0.406 1
POD 0.197 0.121 0.538" 0936 1 0.313 0.23 0.609" 0936 1
LR Ty 1 |
Potato yield
THAE] MDA 0.869* * 1 0.941* " 1
Flower stage SOD 0.047 0.06 1 0.058 0.06 1
CAT 0.238 0.389 0.688 " 0.294 0.402 0.721 * * 1
POD 0.297 0.065 0.324 0.603 1 0.313 0.087 0458* 077147 " 1
IS T 1 |
BT Potato yield » N
Tuber formation MDA 07367 1 0894"" 1
stage SOD 0.15 -0.834 1 0.17 -0.527 1
CAT 0.831" " 0.825"* 0.601" 0911** 0.906* * —0.512 1
POD 0.297 0.654" -0.86 0.355 1 0.313 0.699"° -0.74 0412 1
EEsTE, 1 1
P Potato yield
Tuber enlargement MDA -0.703 . 1 -0.651 1
g SOD 0821°" 0765 | 094377 0838”7 |
CAT 0.523" -0.251  -0.407 0.633" -0.168  —-0.395 1
POD 0.215 0409  0.057 0.697 " 1 0.266 0455  0.069 0783 " 1
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