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Abstract: To investigate the effects of different nitrogen forms and ratios on physiological traits, tuber yield, and

quality in potato, a field experiment was conducted using

Y% H #7:2024-11-07 Longshu No.17 (a late-maturing potato cultivar) as the
EETE 15 A AP IEE I H (32260455,32060441,32201810 test material. The experiment comprised six treatments: an
32360465) ; EIZR AL ™ b 4 AR &k Z 35 H ( CARS-09-

unfertilized control ( CK) , urea application (‘amide nitro-
P14)
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BIEE . F471 , (E-mail) qinsh@ gsau.edu.cn nium nitrogen (T4), and a 75 : 25 combined application

gen, T1), ammonium sulfate application (ammonium ni-
trogen, T2) , calcium nitrate application ( nitrate nitrogen,

T3), a 50 : 50 combined application of nitrate and ammo-
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of nitrate and ammonium nitrogen (T5). This study investigated the effects of nitrogen forms and their ratios on potato leaf

photosynthesis, endogenous hormone content, key enzyme activities in nitrogen metabolism, tuber yield, and quality. Re-

sults indicated that nitrogen forms and their application ratios differentially improved potato photosynthetic performance.

Specifically, the 75 : 25 combined application of nitrate and ammonium nitrogen (T5) significantly enhanced stomatal con-

ductance (G,) and increased zeatin (ZT) content compared to other treatments. Compared to CK, T5 treatment increased
indole-3-acetic acid (IAA) and zeatin (ZT) contents by 119.02% and 132.06% respectively, decreased abscisic acid
(ABA) content by 59.80% , and elevated gibberellin A; (GA;) content by 8.25%, while significantly enhancing all key

nitrogen metabolism enzyme activities. Simultaneously, tuber yields under different treatments increased by 28.66% to

60. 43% compared to CK. These findings demonstrated that nitrogen forms and their application ratios differentially regula-

ted endogenous hormone levels and key nitrogen-metabolizing enzyme activities in potato leaves, enhancing photosynthetic

performance, yield, and quality. The 75 : 25 combined application of nitrate and ammonium nitrogen (T5) exhibited the

most pronounced growth-promoting effects, delivering optimal tuber yield and quality.
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Table 1 Field fertilization programs in this experiment

FHMREG  BRAREL RE ABERES G
Qb3 & JiERei PR i i
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)

CK 0 0 0 375 525
T1 0 0 450 375 525
T2 0 990 0 375 525
T3 1230 0 0 375 525
T4 615 495 0 375 525
TS 923 248 0 375 525
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Fig.1 Effects of different nitrogen forms and ratios on photosynthetic characteristics of potato leaves
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Fig.2 Effects of different nitrogen forms and ratios on endogenous hormone content in potato leaves
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Fig.3 Effects of different nitrogen forms and ratios on the activities of key enzymes in nitrogen metabolism in potato leaves
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Fig.4 Effects of different nitrogen forms and ratios on yield
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Table 2 Effects of different nitrogen forms and ratios on yield com-

ponents of potato

CK 13.70+2.25¢ 27.04x1.42¢ 57.53+1.91a
Tl 17.28+3.29bc 33.61+1.58ab 47.03+0.94b
T2 20.08+3.71b 30.00£1.61be 47.60+2.46b
T3 21.11£2.39b 31.70+1.20bc 44.77+2.62b
T4 27.78+3.92a 33.92+2.51ab 32.14+3.45¢
TS5 30.89+2.38a 38.90+1.59a 30.45+1.95¢

CK.T1~T5 WLIE 1 7, FFARR/ING 4 3678 Ab B[] 22 5 4 2% (P<
0.05) , HChE T e bl 22
25 FERSKRELNIEERZER RN
NS A R R M C He AL BE AT D)k 3 T 4% 2 b=
PR (26 3), M 3 AL T T2 T4 TS5 kb BT 4%
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FHLE, T3 T4 T5 Kb P S8 P L rh e by & it o 35 1
T T T2 Kb B CK AHEL 22 RN 3, £ Ab B
LR P 2R h 47 4 R B B #E0.56% ~ 0. 77% , Horp
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Table 3 Effects of different nitrogen forms and ratios on the quality of potato tubers

b3 AR TER A EA R SR O i AR C
(%) (%) (%) (mg/g) (mg/g)
CK 1.83+0.14c 14.58+0.02¢ 0.56:0.01c 0.004 3+0.000 le 0.154 3=0.000 5d
T1 2.230.07b 14.70=0.04hc 0.570.01c 0.004 40.000 lc 0.155 3x0.000 7d
T2 2.130.05h 14.84+0.06hc 0.66+0.02b 0.005 6+0.000 1h 0.157 0+0.000 5c
T3 2.03+0.04bc 15.080.03ab 0.69+0.02b 0.006 1+0.000 la 0.159 4+0.000 6b
T4 2.85:0.06a 15.2920.26a 0.68+0.01b 0.006 1x0.000 la 0.161 8x0.000 3a
T5 2.89:0.03a 15.40+0.10a 0.77x0.01a 0.006 3+0.000 2a 0.163 2£0.000 la

CK.T1~T5 W 17, FFIARR/NG FhEF R A FIF 22 5 8.2 (P<0.05) , Bt J -8 ARk 2%
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Fig.5 Correlation analysis of potato leaf physiological characteristics, tuber yield and quality
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