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Effects of nitrogen forms on photosynthetic pigment and chlorophyll
fluorescence characteristics of potato leaves

QIAO Jian-lei', YU Hai-ye?* , SONG Shu-yao', XIAO Ying-kui®, ZHANG Lei?, ZHANG Yan-ping?
(1. College of Horticulture, Jilin Agricultural University, Changchun 130118, China;
2. College of Biological and Agricultural Engineering, Jilin University, Changchun 130025, China)

Abstract To study the effects of different nitrogen forms on the Photosynthetic characteristics of potato leaves, the
photosynthetic pigment contents in leaves at different growth stages were analyzed. and the relationships between
chlorophyll fluorescence kinetics parameters and photosynthetic pigment contents were discussed. The results showed
that their effects on contents of chlorophyll a, chlorophyll b and carotenoids in leaves were significant during tuber
formation stage. However, their effect on the content ratio of chlorophyll a/b was not obvious, and there was no
significant difference among different treatments from seedling stage to tuber formation stage. In addition, the regression
models of PSTI photochemical efficiency and potential activity based on the contents of chlorophyll a,chlorophyll b and
carotenoids have higher accuracy, and the determination coefficient of model in each growth stage was higher than
0. 865. Thus they can be used to describe the relationship between chlorophyll fluorescence kinetics parameters and
photosynthetic pigment contents in leaves. The results provide a scientific basis for nitrogen management in potato.
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Table 1 Effects of different nitrogen forms on the contents of photosynthetic pigments in potato leaves

X MR a/ aEE b/ . ek E atb/ KE MER/
EcReling RELH M4z a/b
(mg/g) (mg/g) (mg/g) (mg/g)
Growth stage  Treatment Chlorophyll a/b
Chlorophyll a Chlorophyll b Chlorophyll a+b Carotenoids
2T T, 1.438+0.120a 0.586+0.027 a 2.454F0.126a 2.024+0.135a 0.32840.041 a
Seedling T, 1.472£0.103 2 0.59340.032 a  2.48240.132 a  2.06540.129 a  0.325+0.036 a
stage
& T, 1.52640.127 a 0.58940.031a 2.590+0.134a 2.115+0.146 a 0.35340.034 a
T, 1.57340.106 a 0.61940.028 a 2.541+0.126 a 2.192+0.138 a 0.350%0.043 a

Ts 1.49540.115a 0.57840.036 a 2.51840.137 a

2.07340.141 a 0.33440.037 a
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Growth stage  Treatment (me/g) (me/g) Chlorophyll a/b (me/e) (me/g)
Chlorophyll a Chlorophyll b Chlorophyll a+b Carotenoids
P pR T, 1.65940.113 b 0.67140.029 b  2.47240.130 a  2.330£0.102 b 0.361--0. 024 b
Development T, 1.72240.105 ab 0. 6654-0.035 ab 2.589--0.124 a  2.387-0.127 b 0.358--0. 038 b
stage T, 1.81640.128 a  0.71240.038 a  2.55140.156 a  2.5284-0.142 a  0.38440.032 a
T, 1.80740.127 a  0.72540.032 a  2.49240.118 a  2.532-0.127 a  0.380--0. 041 a
T, 1.70440.132 b 0.67240.041 b  2.53640.117 a  2.37640.118 b 0.367-0. 031 ab
4] T 1.56320.091 ¢ 0.62840.037 b 2.48940.098 a 2.1914+0.145 ¢ 0.308+0.034 b
Tuber T, 1.70340.086 b 0.67040.033 b  2.542£0.107 a  2.373£0.126 b 0.356--0. 035 a
formation T, 1.72440.093 b 0.682-20.028 b 2.52840.113 a 2.40640.133 b  0.347%0.040 a
T, 1.85340.104 a  0.74940.037 a  2.47440.126 a  2.60240.139 a  0.351-0. 032 a
T, 1.685-4-0.102 b 0.68740.039 b 2.45340.114 a 2.37240.148 b 0.32640.029 b

TE < 7 — 31 A 2% A2 7 IS [R) /N5 5 3R 4k B ) 22 53 A 3 (P<C0. 05D,

Note:different small letters in the same column indicate significant differences at 0. 05 level in each growth stage.
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Effects of different nitrogen forms on chlorophyll fluorescence kinetics parameters of potato leaves
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Table 2 Correlation coefficients between chlorophyll fluorescence kinetics parameters and

photosynthetic pigment contents in leaves of potato

S IPIE S 31

Fluorescence kinetics

A Y

Growth stage

& 6 & & & Photosynthetic pigment content

L M-4x#E b KWE MR

parameters Chlorophyll a Chlorophyll b Carotenoids
F./F. 41 ] Seedling stage 0.762" 0.673 0.436
KB Development stage 0.913™ 0.781" 0.734"
ZE B Tuber formation 0.896 0.889 " —0.125
F./F, 41 ] Seedling stage 0. 652 0.754" 0.419
KR Development stage 0.924™ 0.823" 0.751"
#E 8] Tuber formation 0. 830~ 0. 906 —0.187

T Fllxx JP5)FRTE 0. 05 /KA 0. 01 K I A

Note: * and *x* indicate the correlation is significant at 0. 05 level and 0. 01 level, respectively.

FOLEN B H(F, /F. JF/Fo B R A0 AR
PAAS [) A5 7 6 390 B 4000 3K f) 5 4% 38 i 4 D A

ARSI SRR IO N B R TH AL AR
B AR (GR 3,40 . M 45 R R I AN 2

Fr PS8R a2 PS T AE 6 7 . H = Ju 2k
P Il JEVASE 7Y 14 TR e AR B R M9 480 0 4R APk [ ) A Y
(R Z B L R = or 2R M Il A RS R B TS 5
KAk B E M R RV N E S AN ota 6

R3 PSIAUEREMNHAXGERSENDASTER

Table 3 Regression analysis of PS]] photochemical efficiencies to photosynthetic pigment contents in leaves

AT

Growth stage

(] ) A5 20 T 5

Regression model form

JeiE RB R

Determination

[ml ) 5 7

Regression equation

coefficient
ZonZEmIA 2T Seedling stage =0.107x, —0. 2602, +0. 790 0.763
Binary linear regression % MM Development stage —0. 1132, +0. 2582, +0. 448 0.824
ZE 2] Tuber formation =0. 0642, +0. 2042, +0. 569 0. 859
=LA 411 1 Seedling stage =0.0862; —0. 2412, +0. 08225 +0. 783 0. 865
Ternary linecar regression R Development stage =0.046x, —0. 180z, +1.510x; +0. 313 0. 892
%= 8 Tuber formation y=0.5952; —0. 7702, —0. 868x; +0. 622 0.918

TR 2z s By SRR SR a i R R b E i

FH DR PSTG R,

Note:x;»x2 and x3 in table 3 represent the content of chlorophyll a, chlorophyll b and carotenoids, respectively; y represents the

photochemical efficiency of PST in leaves.
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Table 4 Regression analysis of PS]| potential activities to photosynthetic pigment contents in leaves
BRI e e 7R W R B
Regression model form Growth stage Regression equation Determination coefficient
vt 4 I E| T8 Seedling stage y=2.590x, —6. 3362, +3. 799 0. 805
Binary linear regression KA Development stage  y=3. 7972, +9. 3932, —8. 210 0. 860
458 Tuber formation y=1.811x, +6.697x,—3. 141 0. 854
=g RIg 2 W] Seedling stage y=1.942x, —5. 7652, +2. 45925 +3. 601 0.871
Ternary linear regression KW Development stage  y=5. 1422, +4. 2812, +9. 71625 —9. 593 0.927
452 Tuber formation y=2.419x, +5.623x, —8. 025x; —0. 586 0.903

TR oz Wy P HIRERMGER o Fo R b i K9 RS PSR TERE.

Note: ) »x2 and a3 in table 4 represent the content of chlorophyll a, chlorophyll b and carotenoids, respectively; y represents the

potential activity of PS] in leaves.
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