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Effect of shading treatment on the agronomic traits and yield
of potato(Solanum tuberosum L..)
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Abstract In this field experiment, three potato varieties of Favorita, Ziyu and Jizhangshu-12 were used as material, five
light treatments (45% shading in certain growth stage, 45% shading in the whole growth stage, 70% shading in certain
growth stage, 70% shading in the whole growth stage, no shading as control) were conducted to study the effects of
different light treatments on growth dynamic, yield and its components of potato varieties by measuring plant height

dry matter, the content of starch in tuber tuber numbers per plant, tuber yield and other main agronomic traits. The results
showed that the change trend of the agronomic traits was: the control was the best, 45% shading treatments were better
than 70% shading treatments, shading in certain growth stage were better than shading in whole growing period. The
plant heights of potato varieties were significant different between the shading treatments and the control except Favorita.
The main stem numbers decreased with the shading increase except Ziyu. The dry weight of Jizhangshu-12 declined
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more severely than those of Favorita and Ziyu potatos. 45% shading treating before tuber rapid expansion stage had
significant effects on the tuber weight per plant of Favorita and Ziyu varieties and significantly decreased the commodity
potato weight per plant of Jizhangshu-12. The tuber numbers per plant of Favorita and Ziyu, tuber weight of three
varieties and commaodity potato weight of Ziyu decreased significantly under 45% shading treated in whole growing
period. The all characters of tuberization were significantly reduced under 70% shading treatments regardless of the
shading stage. The yields of Favorita decreased by 41.6%-44.5% with both 45% shading treatments and there was not
significant difference between the two treatments. 67.8% and 86.6% decreased with 70% shading treated in certain
growth stages and whole growth stage, respectively. The yields of Jizhangshu-12 and Ziyu reduced less than 30% under
45% shading treated in certain stage, decreased by 57.4% (Jizhangshu-12) and 41.1%(Ziyu) with 45% shading treated in
whole growing period, and decreased by 87.5% (Jizhangshu—12) and 78.8%(Ziyu) with 70% shading treatment in whole
growing stages. In conclusion, Favorita and Ziyu, the varieties of early—-maturing, of which yield and it’s components
were less affected by light intensity, can adapt more readily to the cultivation environment of weak light and high
humidity in southern winter.
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Table 1 Plant height and stem diameter of selected potatoes under each stages of different treatment
/em /mm
12 I 26.44b 46.66 61.66b 7.06 8.27a 9.44a
I 30.77ab 49.99 69.99b 5.46 6.44b 9.62a
I 30.77ab 49.99 79.88ab 5.46 6.44b 9.02a
\Y 35.00a 52.83 70.16b 5.44 5.75b 8.17ab
\Y 35.00a 52.83 98.16a 5.44 5.75b 6.75b
I 26.33b 35.11c 41.40ch 5.91 5.67a 7.90a
II 30.77b 43.77b 56.66ab 5.81 5.07ab 7.41ab
il 30.77b 43.77b 67.99 5.81 5.07ab 6.63ab
\Y 35.83a 51.16a 61.16a 5.54 4.30b 6.77ab
\Y 35.83a 51.16a 72.16a 5.54 4.30b 5.58b
I 34.33b 38.99 36.66b 10.15a 9.73a 11.36a
I 42.96a 43.11 46.33a 8.71ab 8.63ab 10.39ab
il 42.96a 43.11 48.88a 8.71ab 8.63ab 9.98bc
\Y 41.16a 44.33 47.49 7.61b 7.60b 9.92bc
\Y 41.16a 44.33 50.33a 7.61b 7.60b 8.89c
0.05
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Table 2 Stem formation of potatoes under each stages of different treatment
/ /
12 1 2.44a 1.77a 1.88a 14.11a 13.99a 10.88a
I 1.77ab 1.77ab 1.33ab 10.21b 10.88b 9.10ab
I 1.77ab 1.77ab 1.55ab 10.21b 10.88b 6.88bc
v 1.00b 1.16b 1.33ab 5.00c 8.33c 6.83bc
\Y 1.00b 1.16b 1.00b 5.00c 8.33¢ 3.66¢
I 3.88 2.44a 244 24.99a 16.33 10.66a
11 2.77 1.88ab 2.22 16.44b 13.99 7.10b
il 2.77 1.88ab 1.99 16.44b 13.99 7.88b
v 2.16 1.49b 2.50 12.49b 12.49 8.66b
\Y 2.16 1.49b 1.33 12.49b 12.49 5.66¢
I 2.66a 2.443 2.99a 15.77a 13.11a 10.44a
I 2.22ab 1.99ab 1.88b 10.33b 10.32b 8.44ab
I 2.22ab 1.99ab 2.33ab 10.33b 10.32b 7.77bc
v 1.83b 1.49b 2.83ab 7.33b 5.83c 7.49bc
\Y 1.83b 1.49b 2.00ab 7.33b 5.83c 5.33c
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Table 3 Plant dry matter from different parts of potatoes under different periods g
12 1 7.71a 17.08a 24.47a 2.23a 5.87a 20.76a 1.30a 22.85a 94.92a
1I 4.26b 9.34b 12.42b 1.15b 3.27b 11.63b 0.43b 3.76b 29.69b
I 4.10b 9.34b 9.89cd 1.08b 3.27b 10.52b 0.42b 3.76b 24.78b
v 1.95¢ 3.09c 9.04bc 0.66b 1.34c 11.85b 0.20b 0.27b 26.43b
\Y 1.94c 3.09c 4.25d 0.63b 1.34c 3.25¢ 0.19b 0.27b 16.24c
I 7.37a 12.24a 6.64ab 2.36a 3.90a 3.31ab 2.16a 24.87a 52.71a
1I 4.38b 8.74a 7.68a 1.45a 2.51b 5.51a 0.65b 7.63b 35.25b
I 4.20b 8.74a 5.60ab 1.40a 2.51b 3.47ab 0.61b 7.63b 29.87bc
v 2.01c 3.39b 5.11b 2.05a 1.36¢ 2.98b 0.19b 1.78b 22.99¢
\Y 2.18c 3.39b 2.61b 2.00a 1.36¢ 1.92b 0.18b 1.78b 10.80d
I 12.59% 15.81a 7.09a 3.69% 5.40a 5.87a 4.11a 32.15a 75.41a
1I 8.52b 10.05b 7.50a 2.47a 4.23a 4.26ab 1.31b 10.53b 51.96b
I 8.45b 10.05b 4.97b 2.47a 4.23a 3.13b 1.31b 10.53b 33.99hc
v 4.95¢ 6.00c 3.74b 2.09 2.36b 2.79b 0.53b 4.43b 19.43c
\Y 4.87c 6.00c 1.93c 2.09 2.36b 2.38b 0.53b 4.43b 11.08d
0.05
12 SPAD R4 BLREDHEM FHSPADE
45%, Table 4 The SPAD value comparison of potatoes under different
treatments
SPAD 70%
SPAD
SPAD 70%
12 12 I 40.83 44.20a 41.16a
11 40.20 43.50a 39.13ab
SPAD 45% m 39.75 43.00a 37.60ab
SPAD \Y 35.00 35.85b 38.60ab
\Y 35.50 36.01b 36.55b
45%
I 42.16 40.26 43.43a
SPAD 75% 88% 70% il 39.76 40.56 38.53ab
70% I 40.06 40.56 32.46¢
\Y} 41.05 35.70 37.40a
86% 12 , 40.35 36.15 30.30¢
SPAD ( ) I 33.90b 34.56a 30.56a
II 38.26a 35.46a 28.33ab
SPAD
il 37.84a 36.10a 27.83abc
11% 12 v 32.13b 31.20b 26.60bc

0.05
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Table5 Tuberization comparison of potatoes under different treatments
kg kg kg 1%
12 I 18.20a 0.56a 0.035a 0.40a 72.10a
11 9.70ab 0.25b 0.026ab 0.15b 58.39ab
111 6.20abc 0.16bc 0.027ab 0.10bc 63.20ab
v 8.30b 0.15bc 0.018b 0.07bc 44.50b
\Y 4.40bc 0.05¢c 0.012b 0.005¢ 10.00c
I 12.93a 0.39a 0.032a 0.26a 64.92a
11 12.20ab 0.23b 0.019ab 0.15ab 62.64a
111 9.53bc 0.17bc 0.017ab 0.05b 27.60b
v 11.10abc 0.14bc 0.013b 0.02b 16.99b
\% 7.80c 0.07c 0.009b 0.01b 13.76b
I 9.60a 0.52a 0.058a 0.42a 79.83a
I 7.40ab 0.33b 0.035a 0.27ab 80.49a
111 5.80bc 0.25bc 0.044a 0.19bc 75.04a
v 6.60bc 0.15¢ 0.022b 0.07c 46.68b
\Y 4.00c 0.09c 0.024b 0.03c 35.29b
0.05
N - S\ A 0,
2.3 ERLEMDHETESIRETHE BT 45%
3 (6 700 800 kg/(666.7 m?) 41.6% 44.5%
70% 1/7
45%
86.6% 1 060
45% 70% 70% ,
kg/(666.7 m?) 67.8% 12
45% 30%
#6 BAEDRENSERREIEMEE
" ) e 12 45% 57.4%
Table 6 Yield and starch content comparison of potatoes
0 0
under different treatments 41.1% 70% 12
0% / 136.7 kg/(666.7 m?) 87.5%
kg-(666.7 m?)™ 1%
(ko ( ) ¢ 250 kg/(666.7 m?) 78.8%
12 1 14.62a 1095.61a
11 11.93b 804.48a 26.6
I 10.04bc 422.24bc 57.4 45%
v 10.92bc 466.69b 61.5
\Y 9.16¢ 136.67c 87.5
I 13.47a 1177.84a 12 45%
1I 11.95a 824.48b 29.9
I 9.80b 693.37bc 41.1
v 9.99b 506.69cd 56.9
\ 8.79b 250.01d 78.8 12 70%
I 14.85a 1564.52a
1I 14.51a 913.37b 41.6
I 11.52¢ 868.93b 44.5 RN sLs
3 Hit5ihe
v 13.12b 503.36¢ 67.8
\ 9.93d 210.01d 86.6

0.05
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