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The effects of shading in seedling stage on growth and yield of
spring potato in Yunnan Province

LI Cai-bin, ZHOU Jin-hua, TANG Wen-jun, GUO Hua-chun, WANG Ting-ting, YANG Hui-ju, ZHANG Guang-hai
(Root &Tuber Crops Research Institute, Yunnan Agricultural University, Kunming, Yunnan 650201, China)

Abstract;: To study the effects of shading in seedling stage on growth and yield of spring potato in Yunnan, we
set up different shading treatments with black shading net of 70% shading rate in 2015 ~2016 s field trial. In
2015, we set up shading treatment for potato seedlings (15 d shading in early growth stage). In 2016, we set up
seven shading treatments as following: 90 d shading treatment (the whole growth period), 15 d shading in early
growth stage, 30 d shading in early growth stage, 60 d shading in early growth stage, 60 d shading from 30 days af-
ter germination, 30 d shading from 30 days after germination and 30 d shading from 60 days after germination. No
shading treatment was used as control. The experimental results indicated that shading in seedling stage can promote
stem and leaf development of potato. Compared with the control group, plant height, node length and leaf area of
potato increased by 179.03% , 163.41% and 61.68% respectively, after treatment, and the differences were ex-
tremely significant. Shading, was most favorable to potato stem growth, and the stem fresh weight, stem and leaf
fresh weight and total biomass increased by 286.23%, 151.55% and 136.66% , respectively, compared with CK,
and the differences were significant. Two years data showed that shading treatment to potato seedling increased tuber
number per plant from 11.67% to 58.06% compared with CK. The tuber yield per plant was increased from 17.78%
to 41.05%. And it could maintain a comparatively higher commodity-potato-weight ratio. It was slightly lower than
CK in 2015, and 4.34% higher than CK in 2016, due to the weather condition in 2015 and 2016, there were di-
fferent effects on the tuber number and yield in two years. However, other shading treatments led to the declined tu-
ber numbers and yield.

Keywords : spring potato; seedling stage; shading; growth index; yield; Yunnan Province
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Table 1  Shading treatment scheme in 2015 and 2016
4Efy phsz i EIES R IERE (A -H) R HFLE T [H]
Year Treatment Shading treatment schemes Beginning and ending time(m —d) Shading duration/d
CK . ?Od AN . 05 —-09~08 —06 0
2015 No shading in the whole growth period
i 15d 3, J5 75d AL _ _
T First 15 d shading in the early growth stage 05-09~05-23 5
90d KA
K No shading in the whole growth period 06-01~08-29 0
90d #iE
T Shading in the whole growth period 06-01~08-29 %0
B 15d JESE, J5 75d AN _ _
12 First 15 d shading in the early growth stage 06-01~06~15 15
2t SHE A2 CHE A
T3 304 5k, 60 A 06~ 01~06 - 30 30
016 First 30 d shading in the early growth stage
il 60d G, J5 30 KA B B
T4 First 60 d shading in the early growth satge 06 -01~07-30 60
Hij 30d AL, JF 60d 1t _ _
15 Late 60 d shading before maturity 07-01~08-29 60
AT 30d ANHE, P 30d 3%, 30d AL _ _
T6 30 d shading from 30 d after germination 07-01~07-30 30
7 i 60d A, J5 30d 07 -31~08-29 H 30

Late 30 d shading before maturity
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Table 2 Effects on potato biological characters of 15 d shading

bt} 735 EZEH ZEH K QRS T AR
Treatment Plant height/cm  Number of main stem Stem diameter/mm Pitch number Internode length/cm Leaf area/cm?
CK 15.83+1.97bB 2.67+0.67aA 9.02+0.46aA 10.00£0.58bA 1.23+0.10bB 12.63+0.55bB
T 44.17+4.39aA 5.67+0.88aA 9.56+0.82aA 12.33+0.33aA 3.24+0.33aA 20.42+0.26aA

TE B R P BB AR DR, [R5 RN TR R A B 28 53 .35 (P<0.05) , K5 5B 3R A B M) 28 53 W 35 (P< 0.01) , R Tl
Note: The data is expressed as mean + standard error. Small letters in the same column stand for significant difference among treatments at 0.05 lev-
el, with capital letters stand for significant difference at 0.01 level. The same as below.

R®3 ER I5d FEMDHREFLEMENM
Table 3  Effects on potato biomass of 15 d shading

Ab PR M6 5
Root fresh weight/g

ey

Treatment Stem fresh weight/g

Leaf fresh weight/g

2K T
Fresh weight of stem
and leaf/g

I i 2 SR

Total biomass/g

CK 13.69+0.73aA
T 21.55£5.15aA

29.62+3.25bA
114.4+24.95aA

43.06+4.54aA
68.43+13.39aA

72.68+7.76bA
182.83+38.07aA

86.36+7.60bA
204.38+40.82aA
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Table 4  Effects of different shading treatments on the tuber and yield of potato in 2015~2016

HZEK N Tuber size classification

HRZEFHH /G Tuber weight classification

HArkas kR
g WHC ww s mamser e T we pws mRE g%
Year Treatment Tuber Rate of Rate of Rate of Rate of weight Rate of Rate of Rate of Rate of
number large medium  commodity small per large medium  commodity small
perplant \ner/gp  wber/% potato/%  tuber/% plant/kg \iher/o  wuber/% potato/%  tuber/%
CK 6.2+ 51.58+ 37.01+ 88.59+ 11.41+ 0.95+ 76.01+ 22.5+ 98.51+ 1.49+
2015 0.44bB 10.50aA 9.40aA 1.80aA 1.80bB 0.13bA 6.98aA 6.96aA 0.21aA 0.21bB
T 9.8+ 43.66+ 33.90+ 77.55+ 2245+ 1.34x 75.51% 20.99+ 96.49+ 3.51+%
0.40aA 2.58aA 3.94aA 1.53bB 1.53aA 0.02aA 4.61aA 4.69aA 0.08bB 0.08aA
CK 12.0x 41.71+ 20.13+ 61.83+ 38.17+ 1.35% 74.60+ 15.22+ 89.82+ 10.18+
1.28abA  2.04bcABC  3.36aA  1.81¢cdCD 1.81abAB 0.12abAB 1.43abABC  2.53bA  1.26bcdABC1.26bcdABC
T 3.6+ 35.20+ 16.55+ 51.75+ 48.25+ 0.23+ 65.30+ 16.18+ 81.48+ 18.52+
0.50deBC  10.04cC 1.91aA 8.43dD 8.43aA 0.02deD  7.65beBC 3.05abA 4.76eC 4.76aA
™ 13.4x 53.12+ 20.39+ 73.50+ 26.50+ 1.59+ 80.70+ 13.03+ 93.72+ 6.28+
1.15aA  2.22abABC  1.34aA  1.78bcABC 1.78bcBCD  0.17aA 1.84aAB 1.16bA  0.68abcAB 0.68cdeBC
™ 10.3+ 59.04+ 22.86+ 81.90+ 18.10+ 1.17+ 81.35+ 13.62+ 94.98+ 5.02+
016 0.63bA 4.55aAB 6.71aA  2.36abAB 2.36¢dCD  0.08bB 4.32aAB 4.41bA  0.32abAB  0.32deBC
T4 6.3+ 36.90+ 27.43+ 64.33+ 35.67+ 0.45+ 66.39+ 22.61+ 89.01+ 10.99+
0.67cB 3.75bcBC 6.19aA  3.30cdBCD 3.30abABC 0.02deCD  4.22be¢BC 4.95abA  1.40bcdABC1.40bedABC
s 3.0+ 36.94+ 23.9245.87aA 60.87+ 39.13% 0.21+ 61.72+ 21.23+ 82.94+ 17.06+
0.25¢C  1.95bcBC 6.35¢dCD  6.35abAB  0.01eD 0.97¢C 3.46abA  3.67deC  3.67abA
6 5.9+ 37.40+ 28.83+ 66.23+ 33.77+ 0.47+ 61.91+ 25.58+ 87.49+ 12.51+
0.52¢dBC 5.13beBC 1.23aA 4.45¢BCD 4.45bABC  0.02dCD 4.26¢C 2.34aA  2.06cdeBC 2.06abcAB
™ 5.3+ 63.49+ 25.75+ 89.24+ 10.76+ 0.75+ 83.87+ 13.49+ 97.35+ 2.65+
0.84cdeBC  8.57aA 5.90aA 3.21aA 3.21dD 0.06¢C 4.57aA 3.99bA 0.68aA 0.68eC
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