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Effects of different topdressing treatments on the yield, quality, and ni-

trate accumulation of vegetabley sweet potato

DING Fang, SUN Xiyun, LIU Guangqing, LU Shuli

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

Abstract: To increase the yield of vegetabley sweet potato in Huanghuai region, improve the quality of stem tips, and clar-
ify the application effect and feasibility of reducing nitrogen fertilizer and applying organic fertilizer in the production of
vegetabley sweet potato in Huanghuai region, the experiment was designed using Eshu No. 10 as the test material, with
five treatments including single topdressing with nitrogen fertilizer (CK), single topdressing with organic fertilizer (T1),
organic fertilizer + reduced nitrogen fertilizer by 30% (T2), organic fertilizer + reduced nitrogen fertilizer by 20% (T3),
and organic fertilizer + reduced nitrogen fertilizer by 20% + microbial agent (T4). The effects of different topdressing
treatments on the yield, quality, and nitrate content of vegetabley sweet potato were studied. The results showed that com-
pared with CK, different topdressing treatments could increase the total chlorophyll content and antioxidant enzyme activi-
ty of leaves, and reduce the nitrate content. Among them, the total sugar, vitamin C, and flavonoid content of leaves in T4
treatment were significantly increased by 17.27%, 13.33%, and 17.85%, respectively. The stem tip yield reached
36 917.73 kg - hm™, which was significantly increased by 19.30% compared with CK. The nitrate content in T4 treatment
was the lowest at 455.75 mg - kg'', which was significantly reduced by 24.59% compared with CK. Correlation analysis
showed that SPAD of vegetabley sweet potato was significantly positively correlated with yield, and significantly positively
correlated with protein content, vitamin C content, POD activity, and SOD activity, and significantly negatively cor-
related with malondialdehyde content. Comprehensive analysis showed that the topdressing mode of nitrogen fertilizer
96 kg-hm™ + organic fertilizer 6000 kg - hm™ + microbial agent 45 kg - hm can effectively improve the quality and yield

of sweet potato tips, reduce nitrate accumulation, and can be recommended as a topdressing mode for vegetabley sweet
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potato in Huanghuai region.
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Table 1 The amount fertilization in different treatments

IBAEFES
b7 JRAL

Types and quantities of topdressing

P :
Treatment Base fertilizer/(kg-hm?) BUIE Nitroge- A7HLL

BTy

B ) Topdressing method

nous fertilizer/ Organic fertilizer/ Microbial agent/

(kg-hm™) (kg-hm™) (kg-hm™)
CK FE 150+BENE 90+ I 105 120 0 0 IRNE— AL #E T
Nitrogen fertilizer 150+ phosphorus Integrated water and fertilizer irrigation
fertilizer 90+ potassium fertilizer 105
T1 ZUE 150+BENE 90+4T AL 105 0 6000 0 It
Nitrogen fertilizer 150+ phosphorus Hole irrigation
fertilizer 90+ potassium fertilizer 105
T2 ZUIE 150+BENE 90+ IE 105 84 6000 0 IR PR RE PR ZO
Nitrogen fertilizer 150+ phosphorus Integrated water and fertilizer irrigation (urea)
fertilizer 90+ potassium fertilizer 105 T CHHLAED
Hole irrigation(organic fertilizer)
T3 FE 150+BEAE 90+4F L 105 96 6000 0 IRNE— PR AL RERE R 3D
Nitrogen fertilizer 150+ phosphorus Integrated water and fertilizer irrigation (urea)
fertilizer 90+ potassium fertilizer 105 7 CHHLIED
Hole irrigation(organic fertilizer)
T4 ZUAL 150+AL 90+4HIE 105 96 6000 45 IKRE— R AL R 2O

Nitrogen fertilizer 150+ phosphorus
fertilizer 90+ potassium fertilizer 105

Integrated water and fertilizer irrigation (urea)
it CBHUIE+H A M 77D

Hole irrigation (organic fertilizer + microbial
inoculant)

TAEFRIIH Fr TRONHEAR , 80 °CHE 12 b, FH Tl 52 35 & .
K G-250 GetaiFill e 8 A & 2 R A
P Bk E AR 2 C A& SR FH I BL ik I A
PR B SR FH AR AR L Byl s 2 I i s SR
AR B 2 5 R 2 Y s SR /KA IR - IR BRI
TR S = R RN B e R o E".
134 TR RANKEBERA _BELENT X
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®2 TRIEMLIEXTEMEFESEN SPAD HIFME
Table 2 Effect of different topdressing treatments on chlorophyll content and SPAD of vegetabley sweet potato

szl w43 a) w43 b) w23 SPAD
Treatment Chlorophyll a content/(mg-g')  Chlorophyll b content/(mg-g™) Total chlorophyll content/(mg-g™)

CK 1.21£0.045 b 0.45+0.004 ¢ 1.66+0.085 ¢ 40.19+1.39 ¢
Tl 1.26+0.018 b 0.42+0.019 ¢ 1.68+0.037 ¢ 39.84+0.47 ¢
T2 1.2940.054 b 0.54+0.027 b 1.83+0.081 ab 44.86+1.48b
T3 1.42+0.012 a 0.53+0.018 b 1.95+0.030 a 45.85£2.06 b
T4 1.40+0.017 a 0.62+0.042 a 2.02+0.021 a 49.29+1.72 a

T R R/ NG S REFR R AR R ] 7E 0.05 KP 25 % . .

Note: Different small letters in the same column indicate significant difference among different treatment at 0.05 level. The same below.
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T1.T2.T3.T4 KA K 25 & & B CK 4l & (K
16.82% . 13.26%  8.48% . 24.15% . 1675 & & & LU
T4 Kb PR, N 0.045 mg- g, 43 Wl b CK.T1.T2
T3 4bHE I ZE $E R 36.36% -+ 21.62% - 18.42% -
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*3 TRERLEXMNEAHEHENAEFRERBFME

Table 3 Effect of different topdressing treatments on nutritional quality of vegetabley sweet potato

e w(EH D w(EE R O wCEHD w(Z ) w(E D wHER R wEH )
Treatment Protein content/ Vitamin C content/ Total sugar content/ Polyphenol content/ Flavonoids Nitrate content/  Anthocyanin
(mg-g" (mg-g" (mg-g" (mg-g" content/(mg-g") (mg-kg" content/(mg-g")
CK 27.07+0.56a  0.30+0.014 ¢ 12.74+0.24 ¢ 94.39+1.86 ab 19.66+0.54 b 597.72+13.51a 0.033+0.001 2 ¢
T1 25.11£0.59 bc  0.31+0.068 bc 13.31+0.86 be 92.41+4.91b 17.68+0.72 ¢ 497.21£14.18 ¢ 0.037+0.001 1 b
T2 25.49+0.61b  0.30+0.055 ¢ 14.93+0.29 a 99.64+2.92 a 21.84+0.32 a 518.46+14.48 bc 0.038+0.001 4 b
T3 27.30+1.03a  0.33+0.023 ab 14.67+0.41 ab 100.63+0.89 a 22.45+0.17 a 547.06+17.46 ab 0.038+0.000 8 b
T4 27.36+0.45a  0.34+0.007 a 14.94+0.31 a 100.14+4.03 a 23.17+1.64 a 453.38+8.53d  0.045+0.001 6 a

23 AEHEEAEM A EEZREKER FXR
FEEFEFERN

FHE 4 AT, AR B IR AL H 62 H 2R A
KRR S A B H DL T4 LB 2K R
k%, N 28.34 AN, B CK &2 10 8.46%, T1.
T2.T3 AbFR 20U T4 A0 23 5D 16.62%
4.66%5.93% , 7% B T AE W0 1R R R DN H 2 2R 4
AR BB K ZESARE, T4 L8 &
Ko T2 A3 2 & K, 4 2.96 mm, b CK #1 T1
Ab Ty ) PR 11.28%19.63% , HL IR A& T4 Ak
P, T2.T3.T4 WeBEEZ R ARZE . £/ E 71, T4

FEE R, 15 36 917.73 kg -hm?, T1 P# &% CK &
F 54K 11.78%, T2 T3 T4 4L H P= B8 CK 43 il 12
5 4.29%6.60%+19.30% , CK 5 T2 il T3 4b P 7=
EERALE. DL EGREY B IEME E B
S H B BR ZMRIE RS , 00t ZUIEEC it A FUIE &
WA R R E R S A R .
24 ARERLEXNFAEEN RIS WEEMSE
MAZEEENRMm

H 3R 5 AN, AN [RGB AR AL B - B A A B
PEFIN S8 —Emsm. 5 CK A, ANFH
it B A B R TH FF SOD L POD 3% 4 351 45 A 7] 52 5 1)

*4 TREBELEMNZAHEZREKER EXRTENTIT

Table 4 Effect of different topdressing treatment on growth indicators and stem tips yield of vegetabley sweet potato

pisEd EXil REILIRSS EXN 14 PR It CK+

Treatment Stem diameter/mm  Internode length/cm  Number of stem tips Yield/(kg-hm™) Compared with CK+/%
CK 2.66+0.026 b 2.7540.17 a 26.13+1.39b 30945.01+180.18 b

T1 2.70+0.049 b 2.54+0.06 a 23.63+0.37 ¢ 27 300.95+730.34 ¢ -11.78

T2 2.96+0.063 a 2.7240.01 a 27.02+0.06 ab 32 273.36+116.06 b +4.29

T3 2.88+0.173 a 2.61£0.13 a 26.66+0.73 b 32 986.35+209.76 b +6.60

T4 2.94+0.056 a 2.76+0.14 a 28.34+1.10 a 36917.73+201.45 a +19.30
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e, N EEYRERK. Hd, T4 41
SOD Al POD 5 #; CK.T1.T2.T3 AbBE 43 5] 5 3%
5 19.51%+ 10.73% « 8.68% ~ 8.76% 1 27.37%
16.81%+21.60%+17.51%; T1.T2.T3 43 1] SOD FI
POD JEPEZ R AR E . T1.T2.T3. T4 A3 1)
MDA % &5 CK 4 #l| &2 3 B % 5.71% . 20.00% -
22.86%-31.43%, T4 AbFREAK, B2 T2 T3 Ab3 5351 5
Z R 14.29%11.11%, T2 F1 T3 AbFEZE AR R 2 .
2.5 AEHEAEACIE &4 IBIEFRAIME R M S
R 6 A %0, AENB LA BT, SR B H E
#15 SPAD. S EEMEE EAHX, 5EAR.

x5 TREBELEMFZAHEMRENEELE
MA—ESENZI
Table 5 Effect of different topdressing treatment on
antioxidant enzyme activity and malondialdehyde content
of vegetabley sweet potato

e POD ik SOD i IS i)
POD activity/ SOD activity/ MDA content/
Treatment L L .
(U-g" min") (U-g'-min" (pmol- g
CK 126.12£1.92 ¢ 459.43+13.43d  0.035+0.001 4 a
Tl 137.52£1.18 b 495.86+18.76 bc  0.033+0.001 2 b
T2 132.11+7.13 be 505.20£27.38 b  0.028+0.000 4 ¢
T3 136.70£5.37 b 504.85£16.09b  0.027+0.001 7 ¢

*6 AEHERLIEREIRIEREEXEDI T

Table 6 Correlation analysis of physiological indicators of different topdressing treatment

_ - o . o EbEEE b e . . MDA & &
1T pap EFEREE debxcgm U @EheR R PODEME  soDwEfE o C T
Index Protein content Vitamin C content ¢ Nitrate content Yield POD activity SOD activity

content tent
SPAD 1
EER A E 0.74% 1
Protein content
AR CHR 0.87*  0.55 1
Vitamin C content
SED 0.34 0.06 0.63 1
Total sugar content
TR #h & 0.29 0.53 0.04 0.59 1
Nitrate content
P 0.91*%*  0.79* 0.82%* 0.89%%* 0.59 1
Yield
POD ik 0.82*  0.39 0.92%* 0.53 -0.09 0.71 1
POD activity
SOD ¥ 0.74*  0.46 0.81% 0.53 -0.28 0.53 0.91%* 1
SOD activity
MDA & & -0.92%* -0.81* -0.87* -0.85% -0.13 -0.82* -0.84* -0.88%* 1
MDA content

IR AR (p<0.05) , ** IR ZEAH I (p<0.01) .

Note: * indicates significant correlation (p<0.05), ** indicates extremely significant correlation (p<0.01).
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Fig. 1 Changes of nitrate content under different topdressing treatments
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