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Effects of potassium fertilizer on nutrient absorption and
carotenoids content of tomato fruits

ZHU Lan-ying,ZOU Zhi-rong,DU Tian-hao, REN Wen-qi

(College of Horticulture , Northwest A& F University sYangling » Shaanxi 712100, China)

Abstract: [Objective] This study aimed to explore the effects of potassium fertilizer on nutrient ab-
sorption and carotenoids content of tomato fruits. [Method) “Dongsheng T01” tomatos were tested with
five potassium fertilizer treatments (potassium fertilizer amounts per plant were 0, 1. 75,3. 50, 5. 25 and
7.00 g,respectively). When the first inflorescence bloomed, potassium fertilizer was applied using drip irri-
gation system. Then nitrogen absorption, phosphorus absorption, potassium absorption and carotenoids (ly-
copene, -carotene,and lutein) contents of the first,second and third infructescences were measured to ana-
lyze the effects of potassium fertilizer treatments on nutrient absorption and carotenoids contents. [Result]
The influence of potassium fertilizer treatments on nitrogen absorption and phosphorus absorption presen-
ted different trends among different tomato infructescences, while potassium absorption increased with the
increase of potassium fertilizer application amount. LLycopene contents of the first,second and third infruct-
escences decreased significantly with the increase of potassium fertilizer. The directions of their correlation

coefficients were negative,same as the direct path coefficients of potassium fertilizer treatments to lycopene
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content. Effects of potassium fertilizer on B-carotene and lutein contents had no regularity for every tomato

infructescence. B-carotene and lutein contents of the first tomato infructescence decreased significantly with

the increase of potassium fertilizer, while potassium treatments affected B-carotene and lutein contents of

the second and third infructescences insignificantly. The absolute values of indirect path coefficients were

bigger than those of direct path coefficients. [Conclusion] There was direct negative correlation between

potassium fertilizer treatments and lycopene content of tomato fruits,and the degree decreased gradually

with the increase of infructescence number. Treatments had significant negative effects on B-carotene con-

tent, lutein content of the first infructescence,but rare effects on -carotene and lutein contents of the sec-

ond and third infructescences through affecting nutrient absorption.

Key words: Potassium fertilizer; tomato;nutrient absorption;carotenoids
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Fig. 1 Effect of different potash fertilizer treatments on nitrogen absorption of tomato fruits

FI-1. Fruits of the first infructescence; FI-2. Fruits of the second infructescence; FI-3. Fruits of the third infructescence;

Different lowercase letters indicate significant difference (P<C0.05). The same below
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Fig. 2 Effect of different potassium fertilizer treatments on phosphorus absorption of tomato fruits
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Fig. 3 Effect of different potassium fertilizer treatments on potassium absorption of tomato fruits

2.2 WHIBMEFEMRLLAEZ NESENRM
P4 R S 350 21 % IS 2 AR HE iy B 3 i

SERE AR BU R HPLC 4055 (i [ .

B-H% b &
0.20r B -Carotene
T
016} Lycopene
Hy
- 2012 L6 3
= Lutein
B g
5132% 0.08
2y
0.04} L
0 \—
2 4 6 8 10 12 14 16 18 20 22 24

fif 18]/min Time
Bl 4 3MEEE N FIRAGMER M HPLC &% K

Fig.4 HPLC profile of mixed standard solution of lycopene,-carotene and lutein
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Fig. 6 Effect of different potassium fertilizer treatments on lycopene content of tomato fruits
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Fig. 7 Effect of different potassium fertilizer treatments on B-carotene content of tomato fruits
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Fig. 8 Effect of different potassium fertilizer treatments on lutein content of tomato fruits
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Table 1 Correlation analysis of treatments, N,P,K absorption and carotenoids content of the first infructescence

e Koo N v K 1Y cA L

AR AL PR K treatment 1. 000

N —0.154 1. 000

P 0.171 0. 507 1. 000

K 0.991"* —0.078 0.275 1. 000

LY —0.868" " 0.173 —0.217 —0.836" 1. 000

CA —0.787"* 0.371 —0.228 —0.770* * 0.782** 1. 000

LU —0.731" " 0. 260 —0.412 —0.733"* 0.767"* 0.966 " * 1. 000

T * * FIRTE P=0.01 ZKF ORI ERFMIG, « FRTE P=0.05 KF ERFMIC, N AR A ROR M PR A B i i s KRR
BOER St s LY. MR MR AZL R & 8 CAL BRI g9 8 PR &8 LU BRI R S i, TR,

Note: * * indicates significant difference at P=0. 01 level, * indicates significant difference at P=0. 05 level. N. Nitrogen absorption of in-

fructescence; P. Phosphorus absorption of infructescence; K. Potassium absorption of infructescence; LY. Lycopene content of infruct-

escence; CA. B-carotene content of infructescence; LU. Lutein of infructescence. The same below.
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Table 2 Correlation analysis of treatments,N,P,K absorption and carotenoid content of the second infructescence

Efekan HIE &b 2

Index K treatment N P K LY CA Ly
B A B K treatment 1. 000
N 0.425 1. 000
P —0.284 0.007 1. 000
K 0.955* 0.651*~* —0. 147 1. 000
LY —0.741* 0. 040 0.234 —0.575* 1. 000
CA 0. 487 0.470 —0. 287 0.525" —0.133 1. 000
LU 0.456 0.375 —0.227 0. 485 —0.070 0.922"* 1. 000

x3 WELEBME=ZFMEHN.PKRUESEPT MEIENEXESN

Table 3 Correlation analysis of treatments,N,P,K absorption and carotenoid content of the third infructescence

s Kioumens N P K LY cA Ly

AR 4L FE K treatment 1. 000

N 0.743" " 1. 000

P 0. 244 0. 459 1. 000

K 0.787" " 0.759** 0. 054 1. 000

LY —0.580" —0.108 0. 009 —0. 357 1. 000

CA 0.117 0. 332 —0. 315 0.462 0.355 1. 000

LU 0. 268 0. 400 —0.058 0.432 0. 206 0.561" 1. 000
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Table 4 Path analysis on effects of potassium treatments on lycopene contents of different tomato infructescences

|F1] 42238 12 22 %X Indirect path coefficient

- e w2
F%r%u/its Dire?ljiﬁlbc:fffﬁicm N B i et P Wi K g i i
Nitrogen absorption Phosphorus absorption Potassium absorption
5 — 5 The first infructescence —5.492 0.008 0.145 1.774
55 —FH R The second infructescence —5.725 —1.911 2.947 2.667
55 = The third infructescence —1.053 0.294 —0.019 —0.192
F1~3 WoR HIEAI S H/MARTEMAAL 2,42 AT ME BE1I~3 LS ATH,HILE

FREARE RN — R >80 TR >4 =M
A ELEIE Ak R SR 0 WIS 2 i 20 2K A T AR o B
() [ U ASE R 40 5 B2 o L2 — BB R 9 0. 913 S f ks
5 MRy 0. 868, TS = HEAR N 0,579, B HIHTE
T A TR AR 109 37 23 MR MSCOK AR 7 SR 2 i R AL R
A R A R JRE o — R O R B

Ab PR — REAR A B D R R A OE R B
R IR P B S B AR R BT 1 A TR 2
A W AIE AR B 5 — R 1 B PR
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Table 5 Path analysis on effects of potassium treatments on p-carotene content of different tomato infructescences

1] 223 12 22 8 Indirect path coefficient

= SR 2 R
F%ffs Dire%iiﬁ%fffﬁiem N IR i P Ui K i it
Nitrogen absorption Phosphorus absorption Potassium absorption
5 — 5 The first infructescence —2.658 —0.534 0.132 0. 760
55 —F . The second infructescence 0.277 —0.592 1.097 0.003
55 = FH R The third infructescence —0.642 0.324 —0.077 0. 398
F1~3 KW, BARPPICAL 528 ZRNEE =R SUAHOCOCAR . T EIIE Ak B Ao B — AR AR Y AL LB

() B N R & A ORI N B3 1Hm$ﬁaé%
B2 X R/ AT G2 — R > 5 TR >0 =
FEB)SEZ L i EL AR AR b PR A R R L i
5 AEIR B8 DS R AR T I A R
JEAL DUSS — B R A a5 R oy 0. 788, 5 R AR N
0. 524,45 = F B /N, 2 0. 362, 15 B4 AR & A .
T B W SO i B A N R o Y R e AR R AR
— R 2 = R R B RN
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Table 6 Path analysis on effects of potassium treatments on lutein content of different tomato infructescences

R BB AR R

] 42238 1% 22 %X Indirect path coefficient
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