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Effects of different fertilization models on the photosynthetic
characteristics, yield and quality of potato

XU Yukun, XUE Longfei”
(High Latitude Crops Institute, Shanxi Agricultural University, Datong 037008, China)

Abstract Aiming at the problem of excessive chemical fertilizer application for potato production in northern Shanxi,
based on a 3-year positioning fertilization experiment, the effects of three different fertilization models on photosynthesis
characteristics, yield formation and quality of potato, including no nitrogen fertilization (CK), farmers’ conventional
fertilization (CF) , equal nitrogen 30% organic substitution treatment (CM) were studied. The results showed that:
1) With the development of potato growth, both the relative chlorophyll content (SPAD) and net photosynthetic rate
(Pn) decreased. The descending order of SPAD and Pn of three treatments was CM>CF>CK at each stage. The
changes in stomatal conductance (Gs), transpiration rate (Tr) and intercellular CO, concentration (Ci) were different
at each stage. The photosynthetic indexes of CM treatment were better than those of CF and CK treatments at the late
growth period. 2) Compared with CK treatment, the yield of CF and CM treatment increased by 13.4% and 16.6%
respectively, and the commercial potato rate of CF and CM treatment increased by 2.32% and 1.46% , respectively.
3) Compared with CK treatment, both CF and CM treatments could increase starch content, reduce sugar content and
water content. CM treatment had a significant effect on protein content. In conclusion, the equal nitrogen 30% organic
substitution treatment could increase the chlorophyll content and net photosynthetic rate of leaves, effectively prolong
the photosynthetic function period of leaves, improve the photosynthetic characteristics of potato in the late growth
period, promote the increase of potato yield and increase the protein content of potato tubers. The equal nitrogen 30%
organic substitution is more suitable for potato planting in northern Shanxi than conventional fertilization.
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1.1 R I6 X405 R it it 4 4

FE | VAR R i < /N 1 I TRV A £ S
(113°20"30. 5" N, 40°0'11. 0" E), ¥4k A 1 032. 7 m;
—AEAEIX L AERE T R 449 mm, 4EZE K 1 657 mm;
AEYIERBE 7 °C, T RE I 159 ds 438 5 80 Sy B4
ARBFFEREAE 3 4 Vit AR (20172019 4F) 37l B
AT B AR B8 1T (2017 4E) 0~ 20 em - 48 JE fil
PRAGE BT an R < A HLBT A 4r F0h 31, 50 g/kg, Bl
i TR AT B 147, 68 mg/ kg, WSR2 B0 K
69. 89 mg/kg. H R T it 43 B0 M 233. 00 mg/kg,
2 1,28 g/em’®,pH 8. 47, MK S 5 bk
B16 57 H LG A K A i TE AR W 5% BT 4 it
JEILVYAE A B SR . AR ST R A E K
5055 3 4F (2019 4F) Bl #4770, S 5 T 2019
A5 H 7 HAMKE,.2019 4F 10 A 8 H Ik, K M H
I, ME 2019 4B HRERETA LI 0~20 cm
TR AR L 1,

F1 EWETTEEAER

Table 1 Physical and chemical characteristics of experiment field before sowing
EERING NSy ol fiff 220 I i A I A TR R i/
&b 3 A (g/kg) S8/ (mg/kg)  E/ (mg/kg) ¥/ (mg/kg)  (g/em’) -
Treatment Organic matter Available N Available P Available K Volume- P
mass fraction mass fraction mass fraction mass fraction weight
AN it AE 4k B (CKO 26. 98 102. 80 57.40 190. 50 1. 30 8. 66
No nitrogen fertilization
H LI AL (CEF) 28.08 240. 50 74.97 225.00 1.42 8.50
Farmers’ conventional
fertilization
A 300 HLEAR(CMD 31.73 196. 50 99. 23 285. 00 1.32 8. 34

Equal nitrogen 30% organic

substitution treatment
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B 3 AL A AR Ak B CCKO R AR b 3 (CF,
S AR P2 R D 4F A 30 %0 A LR AR AL B
(CML, B HLAEEAC 30 %0 fL A&, A HLIE F 2 45 24 5
IR S HEITA LA S CF &Ml A &AM .

FLAE AR B DL 2, i AT AR B S AT E AL B RN
Gi—ER, BB ES 3K 9 AN LMK
AN 100 m*, prAfLE & & (N:18%.,
P,0O;: 18 % F1 K, O:18 %) \JR 2 (N: 46 %) Fl it iz &P
(N:13%,K,0:46 %) . AAHUIERIE A ZE(N0. 4%,
P,0;:0.18% A1 K,0:0.19%) .
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Table 2 Applied fertilizer amount under different treatments
b AL/ (kg/hm*) BB Chemical fertilizer
Treatment Organic fertilizer N/ (kg/hm?) P,O;/(kg/hm®) K,O/(kg/hm?)
CK 0 0.0 0.0 0.0
CF 30 000 265.5 108.0 177.0
CM 52 500 177.0 72.0 118.0
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AR E 5 Fr i O IR
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wl T REAL BEAE 3 ANKE S BOF I E .
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K H SPSS 22. 0 #/4 Duncan’s #1772 ®E It &
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8 HENE CK 8 FHEIE CF a A CM

A LA B R R 28 53 B3 (P<<0. 05) A M F B R R £ 57
R®FEP>0.05, FH.

Different letters on columns represent significant differences
(P<C0.05), while the same letters represent no significant differences
(P>>0.05). The same below.

B1 AELTEEEZEXTIHERN SPAD
Fig. 1 SPAD of potato under different soil

fertilization models
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Fig. 2 Photosynthetic characteristics of potato under different soil fertilization models
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Table 3 Effect of different treatments on yield and yield component factors of potato
e PR 25 /A PR/ YR/ frarmat/ T
B /%
Number of tubers (kg/#) (kg/) (kg/hm*) o
Treatment Commercial rate
per plant Yield per plant Single tuber weight Equivalent yield
CK 3.45£0.13 a 0.61%0.12 a 0.18£0.02 a 43 013.35+4 817.64 a 94.154+1.50 a
CF 3.56+0.40 a 0.70£0.03 a 0.20£0.02 a 48 796. 8641 196.46 a 96.4741.06 a
CM 4.1440.13 a 0.71£0.11 a 0.17£0.03 a 50 143.224+4 220.56 a 95.6141.52 a

7 R B A [l 7B R 22 57 8 3 (P<<0. 05) MR F R R 2 H AR W3 (P>0.05)

SN

Note: Within the same column, different letters represent significant differences (P<C0. 05), while the same letters represent no significant

differences (P=>0. 05). The same below.

2.3 ARBEAXNSHRERERRKF M

T T i R O T R 2R A S A
HYER R B R AR AR R AR E SR Y B i
YA S B AR AR . R R 4 AT 45 b
Hirh, CK AR B 3 Bk oy o i 70 B » 5 CF Ak
2% S 0 2 UL TR G I R AT 0 A S Bk o

LR E LT Y G, LA A ] Ak 3 ] 2 e B
PR 5 43 50, CML A B i 38 8 T CF AbHE, Ui R A
MLt A R T34 s e A i 28, A L CK b
FE,CF Fl CM Ak 35 34 ] $i /5y B 45 25 35 B JE by ot ik
O3B AR I TR T A 43 K (HAS [ Ak 3 T 225 N
W,

R4 ARLEXDLERE BRI A

Table 4 Effect of different treatments on qualities of potato

YA C Bt s B/

e Ko as/ s EAEBESR/ YN ERTESE/ % RN R 5 % (mg/he)
m
Water mass Protein mass Starch mass Reducing sugar g/he
Treatment Vitamin C
fraction fraction fraction mass f{raction )
mass fraction
CK 79.2640.34 a 1.59+0.13 ab 13.8840.25 a 0.7640.07 a 15.1340.40 a
CF 78.08+0.54 b 1.49+0.14 b 15.1140.83 a 0.74740.10 a 15.25+0.64 a
CM 78.81+0.25 ab 1.80+0.09 a 14.0940.64 a 0.6940.03 a 13.8041.00 a
3 W B Tt Bt T MLAE G AR ZE A RSN 300 A
$ TE

RO A VR TR B AR R Y ) o Ak
il it FH AN () 288 TR A A} B i) % SRR I R B AR
LR 3 TR W O B A T 6 B A 5 A R TS
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RE 19 G B 8 A LI WD 5 R AL 5 W i B
JR L AR 2 R A WY A LR AR NE e % 4 it
F SPAD i, SEZE N i 5%, iX 5 T A BE 5
G5 — L RE R SPAD B 6 A R T 29 A
filh « A5 R 49 J5 ] A R R 2 BB B it T 5 Ok A
Yyl R B R 5E W 5k i TR 5T /N 22
M ARG L A — R F K A ML HLIE IR

HLAER RS A HLICHLEC i =X, e B e
2 SPAD fH, A B3 & T Pn.Gs.Ci 1 Tr 455
JeEFEbR . AP Pn E4 I R CM
b BEEF CF Al CK AR B, 7 3E #y R B, CM 4k
B Pn.Gs.Ci Ml Tr £HOEG IR BRI T CF 5
CK 4b B, 55 A0F 78 45 R — 2. A HLEAR it
JIT BB HE 22 A6 7 )5 W o6 A R 19T B IF R 7R A
FACE AR TG AR O DA B
T m LA, i AT SN W 5 kB K A PR
Rt AR 4b B AE $2 =5 0F B P, Gs #1 Tr, ifif BEAIX Ci.
AHEFE T Ci 5 Pn IE AL TAH G OC R ZE AR Y
BBt Ci RIAE , 517 AW 45 R AR . X 7 5E A
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