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Effects of Soil Wetted Percentages and Nitrogen Fertilizations on
Sweet Potato Growth under Drip Irrigation with Film Mulching

ZHANG Youliang' WANG Zhaohui' FENG Shaoyuan' WANG Fengxin®

(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China
2. Center for Agricultural Water Research in China, China Agricultural University, Beijing 100083, China)

Abstract; Optimizing the amount of water and nitrogen is the main way to increase crop yield and
improve crop quality. Sweet potato, rich in anthocyanins, carotenoids and other health-care nutrients,
has a good prospect for starch processing and is an important food and energy crop. Nitrogen is a
necessary macronutrient element for sweet potato growth and development. Soil moisture is an important
factor affecting soil nitrogen distribution in the field and sweet potato growth. Proper soil moisture can
promote sweet potato vines growth and increase sweet potato yield. Meanwhile, soil moisture can help
give full play to nitrogen fertilizer effect. Different soil wetted percentages and nitrogen fertilizations have
different effects on sweet potato yield, water and fertilizer use efficiency, and sweet potato quality. The
experiment was conducted in Rizhao City, Shandong Province from May to October 2020. The effects of
different soil wetted percentages and nitrogen fertilizations on sweet potato vines growth, yield and quality
under drip irrigation with black plastic film mulching were studied. The sweet potato vine stem diameter,
vine length, and dry matter quality were measured throughout the whole growth season. The potato yield,
tuber grade, starch, crude protein, soluble sugar and total carotenoid content were measured. The results

showed that non-irrigation treatment could not fully exert the effect of nitrogen fertilizer, and caused
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drought stress, which was not conducive to the growth of sweet potato vines and dry matter accumulation.
High nitrogen fertilization (N3 ) treatment improved the above-ground growth and made the sink-source
imbalance. Then it inhibited the underground dry matter accumulation. The P2 treatment provided
appropriate water conditions for sweet potato growth and promoted nitrogen absorption of sweet potato,
which was beneficial to underground dry matter accumulation. Under the same soil wetted percentage
treatments, the number of sweet potato per plant and the quantity ( mass) of large potato pieces would
first increase and then decrease with nitrogen fertilization increase. Irrigation increase can increase sweet
potato yield. Nitrogen fertilization significantly increased sweet potato yield and the quantity ( mass) of
large sweet potato pieces. However, excessive nitrogen fertilization reduced sweet potato yield and the
quantity ( mass) of large potato pieces. Excessive soil nitrogen content inhibited sweet potato soluble
sugar accumulation, while higher soil water content alleviated the inhibitory effect of high nitrogen on
tuber soluble sugar accumulation. Sweet potato tuber total carotenoid content was decreased with the
increase of nitrogen fertilization, and the rate was slowed down with the increase of nitrogen fertilization.
Higher nitrogen fertilization promoted sweet potato formation tuber crude protein. Considering the yield
and quality and partial factor productivity ( PFP) of sweet potato, the suitable soil wetted percentage for
sweet potato in Shandong Province was 60% , and the nitrogen fertilizer amount was 180. 25 kg/hm”.

Key words: sweet potato; drip irrigation with film mulching; water and nitrogen optimization; yield;
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Tab.1 Basic soil fertility in experimental area
+)2 AU BRI, U AR, U B L EARPUR L/ PR R L/ A L/
VKR /em pH ff (grkg™") (mg-kg™") (mg-kg™") (g-kg™) (g-kg™") (g-kg™")
0~10 4.8 7.8 50. 34 69. 65 0.465 4 0.7477 3.18
10 ~20 4.9 7.7 37. 14 69. 38 0.3523 0.657 4 3.19
20 ~30 4.8 8.5 31.36 59.54 0.4623 0.6843 3.47
30 ~50 5.3 7.5 30.53 47.42 0.1595 0.6018 3.33
50 ~70 6.2 3.3 11.55 50. 12 0.067 6 0.476 0 3.22
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Tab.2 Sweet potato yield and constituent factors under different soil wetted percentage and nitrogen fertilization treatments
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Fig.6 Classification of sweet potato tubers ( mass
and quantity) under different soil wetted percentage

and nitrogen fertilization treatments
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Tab.3 Sweet potato quality under different soil wetted

percentage and nitrogen fertilization treatments

W wham, Coov  TEH
R/ hE AR bR/
KF KT o (mgeg™h) B B
(mg-g™) (mg- (100 g) =) (mg-g™")
P1 73.18"  18.54 18.17° 40. 36"
N1 P2 68.51"  20.03* 16. 99 42.49°
P3 78.20"  17.33* 18. 16" 49.10°
P1 71. 14 19.92% 16. 40" 46.55°
N2 P2 60. 50" 20. 19* 15. 26" 49.41°
P3 76.31° 19,84 15.30*" 51.22°
Pl 85.21% 19.22" 14.51* 44.10°
N3 P2 88. 18° 18.98* 13.70" 47. 48"
P3 80.57**  19.03* 15. 14" 47.67°
i 0.009 ** 0.212 0.019 " 0.212
P W 0. 401 0.333 0.533 0.157
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0.277 0. 492 0. 938 0. 901
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