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Effects of different planting densities and fertilizer configurations on pho-

tosynthetic characteristics, yield and quality of vegetabley sweet potato

DING Fang, SUN Xiyun, LIU Guangqing

(Shangqiu Academy of Agricultural and Forestry Sciences, Shangqiu 476000, Henan, China)

Abstract: To clarify the effects of different cultivation densities and nitrogen fertilizer application rates on the production
of vegetabley sweet potato in the Huang Huai region, this experiment used Eshu 10 as the test material and adopted a split
zone experimental design. The main zone was the cultivation density (180 000, 210 000, 240 000 plants - hm™), and the
sub zone was the nitrogen fertilizer application rate(800, 1200, 1600, 2000 kg-hm™). The study investigated the interaction
between nitrogen fertilizer application rate and planting density on the photosynthetic characteristics, yield, and quality of
vegetabley sweet potato. The results showed that nitrogen fertilizer application had significant impact on the quality of
vegetabley sweet potato, while planting density had highly significant effect on the growth, yield, photosynthesis, and nitrogen
absorption efficiency of leaf sweet potato stem tips, but had no significant effect on stem tip quality. The thickness and
number of stem tips, total stem tip yield, functional leaf area, photosynthetic characteristics, and nitrogen absorption effi-
ciency were significantly affected by the interaction effect. Among them, the D2N3 treatment(density 210 000 plants-hm™,
nitrogen fertilizer 1600 kg - hm?)and the D2N4 treatment(density 210 000 plants - hm?, nitrogen fertilizer 2000 kg - hm™)
had higher soluble protein content and stem tip yield, which were 83.68 mg - g, 41 127.08 kg - hm” and 86.36 mg - g",
41 715.03 kg-hm”, respectively, with no significant difference between the two treatments. The nitrate content was 25.58 and
27.22 mg-kg', respectively, with significant differences. The soluble sugar content, vitamin C content, and nitrogen absorp-
tion efficiency of D2N3 treatment were significantly higher than those of other treatments. According to comprehensive

analysis, the planting mode with a nitrogen fertilizer application of 1600 kg -hm~ and a density of 210 000 plants - hm~ can
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be promoted as the optimal configuration for vegetabley sweet potato production in the Huang Huai region.

Key words: Vegetabley sweet potato; Cultivation density; Nitrogen fertilizer dosage; Photosynthetic characteristics; Qual-

ity and yield; Nitrogen absorption efficiency
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Table 1 Experimental design

s WA UG i
Treatment Planting density/ Nitrogen fertilizer application
(Plant-hm™) amount/(kg-hm™)
DIN1 180 000 800
DIN2 180 000 1200
DIN3 180 000 1600
DIN4 180 000 2000
D2N1 210 000 800
D2N2 210 000 1200
D2N3 210 000 1600
D2N4 210 000 2000
D3N1 240 000 800
D3N2 240 000 1200
D3N3 240 000 1600
D3N4 240 000 2000
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Table 2 Effects of different treatments on the growth characteristics of leaf vegetabley sweet potato

Wi o £ N1 EUKT T, 22900 it

AbE EXNII RIS -5 K 2ERH PR

Treatment Stem diameter/mm  Internode length/cm  Leaf width/cm Leaf length/cem  Number of stem tips ~ Yield/(kg-hm™)
DIN1 6.04+0.055 cde 2.49+0.022 be 8.724+0.096 d 7.9240.140 b 3.81£0.011 ¢ 34 185.63+£300.85 h
DIN2 6.16+0.033 be 2.5140.046 abc 8.94+0.110 be 7.93+0.063 ab 4.01+0.042 d 36 324.91+£545.88 fg
DIN3 6.28+0.054 b 2.48+0.040 ¢ 9.12+0.064 ab 7.91+0.051 ab 4.22+0.033 ab 37 577.97+486.17 ef
DIN4 6.04+0.120 cde 2.50+0.015 abc 9.06+0.032 ab 7.92+0.072 ab 4.14+0.025 be 38 322.46+975.12 de
D2N1 6.52+0.100 a 2.50+0.024 abc 8.8440.130 cd 7.96+0.150 ab 3.88+0.041 ¢ 35298.81+1 069.83 gh
D2N2 6.50+0.091 ab 2.48+0.011 ¢ 8.96+0.140 be 8.02+0.110 ab 4.10+0.020 ¢ 37 822.03+648.72 ¢
D2N3 6.68+0.060 a 2.54+0.012 a 9.18+0.110 a 8.04+0.072 ab 4.29+0.040 a 41 127.084+692.77 ab
D2N4 6.58+0.180 a 2.51+0.010 abc 9.07+0.100 ab 8.01+0.130 ab 4.19+0.042 b 41 715.03+1 068.70 a
D3N1 5.88+0.052 ef 2.52+0.033 abc 8.2240.160 e 8.0740.055 ab 3.51+0.040 g 35720.874949.06 g
D3N2 5.92+0.032 def 2.53+0.014 ab 8.194+0.092 ¢ 8.10+0.110 ab 3.61+£0.032 f 37780.62+1 121.86 ¢
D3N3 6.08+0.074 cd 2.50+0.015 abc 8.24+0.081 ¢ 8.08+0.190 ab 3.63£0.016 f 39 906.32+487.56 be
D3N4 5.87+0.120 f 2.51+0.022 abc 8.12+0.074 ¢ 8.11+0.060 a 3.58+0.072 fg 39397.97+292.84 cd
D ok * ok ok ok ok

N ok ns ok ns ok ok

DxN ok ns * ns ok ok

o FAPANE NG FREEROR 5%7KF EZER R, * LR R E L (p<0.05) , #* TR ZEAHIE (p<0.01),ns R TLRZEM K. N,

Note: Different lowercase letters in the same column indicate significant difference at the 5% level, * represents significant correlation(p<0.05),
g P

** represents extremely significant correlation(p<0.01), ns represents no significant correlation. The same below.
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Table 3 Effects of different treatments on SPAD value
and functional leaf area of leaf vegetabley sweet potato

4k SPAD {H Lhfiem iR
Treatment SPAD value Functional leaf area/cm’
DINI1 40.09+0.27 g 316.84+1.31 cd
DIN2 41.60+0.39 ef 320.30+2.92 be
DIN3 43.51+0.66 abc 330.72+4.39 ab
DIN4 43.74+0.06 ab 312.55+1.63 de
D2N1 41.22+0.58 f 312.16+3.99 de
D2N2 42.36+0.69 de 319.4146.08 ¢
D2N3 43.98+0.81 ab 336.86+4.62 a
D2N4 44.36+0.25 a 310.68+3.07 de
D3N1 39.18+0.64 h 289.47+3.07 g
D3N2 40.87+0.62 fg 302.3442.24 £
D3N3 43.28+0.43 bed 316.56+3.51 cd
D3N4 42.66+0.35 cd 308.97+2.17 ¢
D * *k

N *x *k

DxN ns *
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Table 4 Effects of different treatments on the photosynthetic characteristics of leaf vegetabley sweet potato

phs i A pL ' Zﬁﬂé@i AL . JiL1E) CO, MR JE .

Treatment Net photosynthetic rate/ Transpiration rate/ Stomatal c?nductlwty/ Intercellular CO, concentration/
(umol -m*-s™) (mmol-m*-s™") (mmol-m?*-s™") (pmol -mol™)

DINI 24.68+0.42 cd 8.14+0.084 abed 0.66+0.012 ef 297.66+3.73 d

DIN2 25.03+0.36 be 8.16+0.120 abc 0.67£0.014 ¢ 314.21+5.31 ¢

DIN3 25.09+0.33 be 8.26+0.092 a 0.74+0.020 b 339.16+6.12 a

DIN4 24.89+0.38 be 8.09+0.120 abcde 0.724£0.017 ¢ 318.22+3.26 be

D2NI1 24.20+0.48 d 8.05+0.110 bede 0.62+0.011 gh 310.86+4.25 ¢

D2N2 25.1740.09 ab 7.98+0.042 de 0.65+0.012 ef 312.37+3.41 ¢

D2N3 25.61+£0.28 a 8.20+0.041 ab 0.7940.020 a 335.25+5.16 a

D2N4 24.31+0.30d 8.14+0.120 abed 0.69+0.015 d 322.14+4.71 b

D3NI1 23.38+0.08 ¢ 7.93+£0.150 ¢ 0.61+0.022 h 286.27+0.72 ¢

D3N2 24.62+0.24 cd 8.02+0.044 cde 0.64+0.017 fg 302.55+4.93 d

D3N3 24.07+0.45 d 8.16+0.042 abc 0.64+0.011 fg 311.69+1.63 ¢

D3N4 22.48+0.21 ¢ 7.98+0.045 de 0.62+0.016 gh 296.39+6.08 d

D Ak ok ok ks

N Ak ok kk dk

DxN k% * *% *

L] CO, W 2 5E Tt A B % s 7 N2.N3
FERACT T W 2EH R RS R
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AL Tt v, ¥ RS Tt R PR 5, R —
SE Y BBl A It FH IR A T ol ole A e, RUIE
P e B AR AR BEAT O A AR .
Horb, D2N3 AR AL R R 3 T A AR, i
JeEERE DIN2 AL HTE R R HR E m T

b AbFE . ] D2N3 AbE N i RO E AR R
AT B HZEGIHRAR R HARH
BB, SR H 2 A0 A R A7 AR ZUIE F B A
TR 2 P 0 35 58 LA
2.4 ARCEMITREHZEE MR
HI3% 5 W, PR 2 Al 3 B < U E FH &kt
2R A BN 3 BALH X T 55 B
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Table 5 Effects of different treatments on the quality of leaf vegetabley sweet potato

e wCTPD wCrA PR wCr VSR ED wCHLEF4E) w#EA % O wHER 5D
Treatment Dry matter Soluble sugar Soluble protein Crude fiber Vitamin C content/  Nitrate content/
content/% content/(mg-g") content/(mg-g") content/% (mg- kg™ (mg-kg™
DINI1 11.62+0.11 be 12.21+£0.06 ¢ 60.92+0.64 ¢ 16.02+0.28 ab 203.31+1.92 de 25.75+0.28 ¢
DIN2 11.58+0.14 d 12.54+0.11d 68.28+3.26 d 15.65+0.14 b 198.64+2.83 ef 26.28+0.22 be
DIN3 11.76+0.18 a 13.26+0.18 a 80.46+1.24 be 15.1320.20 b 211.22+3.86 be 26.36+£0.23 b
DIN4 11.74+0.17 a 12.67+0.22 d 84.31£5.75 ab 15.08+0.06 b 196.31+1.61 f 27.3240.19 a
D2N1 11.64+0.13 be 12.02+0.24 ¢ 57.09+1.64 f 16.25+0.22 a 203.58+3.43 de 25.58+0.11 cd
D2N2 11.59+0.12d 12.69+0.24 cd 69.14+4.02 d 15.46+0.25 b 214.3742.35b 26.05+0.24 be
D2N3 11.62+0.09 be 13.22+0.08 a 83.68+1.54 ab 15.2240.17 b 226.44+1.65 a 25.78+0.05 ¢
D2N4 11.64+0.11 be 12.84+0.13 be 86.36+2.96 a 15.284+0.14 b 180.22+1.46 gh 27.22+0.19 a
D3NI1 11.59+0.15d 12.24+0.14 ¢ 56.46+2.97 f 16.37+0.32 a 174.37+£3.86 h 25.24+0.25 cd
D3N2 11.62+0.09 bc 12.68+0.05 d 66.12+1.36 d 15.26+0.30 b 184.55+1.04 g 25.26+0.16 cd
D3N3 11.74+0.07 a 13.08+0.13 ab 80.38+3.61 bc 15.07+£0.04 b 202.6242.29 de 2591+0.23 ¢
D3N4 11.72+£0.13 b 12.74+0.12 cd 84.25+4.59 ab 15.14+£0.17 b 180.24+7.17 gh 26.59+0.32 b
D ns ns ns ns ns ns
N * . ok ok ok ok
DxN ns ns ns ns ns ns
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