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Effects of different amounts of potassium phosphite on the growth, yield

and quality of small tomato
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(1. R&D Center of Yunnan Yuntianhua CO., Ltd., Kunming 650228, Yunnan, China; 2. Faculty of Chemical Engineering, Kunming Uni-
versity of Science and Technology, Kunming 650500, Yunnan, China)

Abstract: Solid potassium phosphite was chosen as the growth aid in order to investigate its effects on the development,
yield, and quality of Huangjin No. 1 small tomato. Five treatments including conventional fertilization (CF), 0% potassi-
um phosphite (Y0), 0.2% potassium phosphite (Y1), 0.6% potassium phosphite (Y2), and 1% potassium phosphite
(Y3) were established in a greenhouse for fertilizer efficiency verification experiments. The results indicated that com-
pared to the conventional fertilization treatment CF, the plant height (33 days after planting) of small tomato treated with
solid potassium phosphite Y1, Y2, and Y3 significantly increased by 15.61%, 21.91%, and 24.18%, respectively. The num-
ber of inflorescence (65 days after planting) rose by 13.63%, 15.26%, and 18.72%, respectively, and the total yield rose
by 16.32%, 22.15%, and 23.79%, respectively. Additionally, compared to the conventional fertilization treatment CF, the
protein, soluble sugar, and vitamin content in small tomato treated with solid potassium phosphite Y1, Y2, and Y3 all
showed increases, with the soluble sugar content showing the most significant increase, increasing by 50.31%, 81.90%,
and 95.16%, respectively, while the organic acid content significantly decreased by 32.06%, 36.24%, and 39.72%, respec-
tively. Overall, adding 1% solid potassium phosphite has the best promoting effect on the growth, yield, and quality of
small tomato.

Key words: Small tomato; Potassium phosphite; Growth aids; Yield; Quality
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1.1 R
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HIE =/ A RS T X _ LR R AR A R
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Table 1 Basic physical and chemical properties of test soil

sk w(AED w2088 wCE D wCEHLED
l;l d/e\ Total nitrogen Available phosphorus Rapidly available potassium Organic matter content/ pH
X
content/(g-kg") content/(mg-kg™") content/(mg-kg™") (g-kg"
HUfH Value 0.88 164.1 364.9 9.27 7.5
12 ## 10-6-43) [ il [ {4 0% BL 1 [P.Os & & (w, JiT 7))

12,1 & RRBA/N TR A=
FERAVAHEARAFT A MMES 1 5.

122 KBt KRR E T Ea LR
CHHLITE 60%) « T 85 7K 5 14 ~F- i AL (NPK 15-15-15)
78 K VA 1 A IE (NPK 8-5-35) , [ il 7K 7 -
JE(NPK 19- 19-19) | E fil] 7K ¥ ¥ & 8 JE (NPK

52%K.0 7 & 38%], 1 E5 BRI = e b B ARl
BHEA R A A4, BRI =/ = R E 5
Ko B 0.0.2%10.6% 1% 1) i B 23 57 I
2R E FWR B KB (19-19-19) F1 5
BRAE (10-6-43) il 4 8 R AL AERL, BAA bR 0L
* 2.

F2 kR
Table 2 Test fertilizer

N e AR A B
B % R ATHUR & R NPK L AR

. . . Potassium phosphite #7E Remark
Fertilizer types Drug form Organic matter content or NPK ratio

content/%

DIR=EERiIN EIT AP FEJRAEAE A
Commodity organic fertilizer Grain Organic matter content 60% Use as base fertilizer
T kL 15-15-15 fEE A
Commodity balanced fertilizer Grain Use as additional fertilizer
i e L 8-5-35 FEIB AL H]
Commodity high potassium fertilizer Grain Use as additional fertilizer
H T L WA 19-19-19 0.0.2.0.6.1 fEE A
Self-made balance fertilizer Powder Use as additional fertilizer
] B LES 10-6-43 0.0.2.0.6.1 T A
Self-made high potassium fertilizer ~Powder Use as additional fertilizer
R o) I A I 09 12 RS P:0; 52%-K0 38% FEBIFAAS N2 AL e

Self-made solid potassium phosphite Crystal

P,O; content 52%, K,O content 38%

Added as additives to self- made bal-
ance fertilizer, high potassium fertilizer
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Table 3 Test fertilization method

HiI 3 Prophase(1~3 times)

7 1 Metaphase(4~7 times)

J& 11 Anaphase(8~10 times)

AL RRCLES PR I R WS L8790y Wi R HES L7 9Y) G
Treatment Balanced fertilizer Single plant Potassium fertilizer Single plant Balanced fertilizer Single plant

types fertilizer dosage/g types fertilizer dosage/g  types fertilizer dosage/g
CF 15-15-15 3.8 8-5-35 6.2 15-15-15 6.2
Y0 19-19-19+0% Ak FRH 3.0 10-6-43+0%ILBERET 5.0 19-19-19+0%EBERRE 5.0

Potassium phosphite

Potassium phosphite

Y1 19-19-19+0.2% IV R4 3.0 10-6-43+0.2% B 4H 5.0
Potassium phosphite Potassium phosphite

Y2 19-19-19+0.6% IV BEFR A 3.0 10-6-43+0.6% IV HRRHH 5.0
Potassium phosphite Potassium phosphite

Y3 19-19-19+1% W4 3.0 10-6-43+1% LREFRE 5.0

Potassium phosphite

Potassium phosphite

Potassium phosphite
19-19-19+0.2% R EF 5.0
Potassium phosphite
19-19-19+0.6% W R E¥ 5.0
Potassium phosphite
19-19-19+1% R 5.0
Potassium phosphite

RELPFEEYMEL, EBRNEBENRERZ
— U0 R, 6 e B X R AR A T B
BEATIN A, R TN B Bk, EAESE 11.22.33d
XE N AR R AT I &, E A S 41.53.65 d XTHE
PRIGAE 7 B0 AT I &
152 KomEmle X560 1 R0 /N3 A Ak - 2
Joa I A HEAT WA Gt 5 1 5 AN IR 56 1 R AN [ Ak 2
I RIR R R . RIRRITE AR T

IH- 55995 R 28 /% =12 Ab 3 F R 973 A ik B0 1%
AL BRAE R S E0< 100
153 ZE4mne Ewa 1 5/EMA 2022 F
8 H 16 HIFUa R4 H 5L, & R 1k, HeR A 11
YR, B YR A 2 75 B G0 v H 194 Ak B A AR 1) SR 5
PR B B R R, FEARE B R 1 45 R
T H AN TR0 3 1) A ) A £ T 380 B PR SR A
By Bk R i DA R e R
1.5.4 SR AG4Rm e Bl AL I 3 5 R 3 1 35 it
FSz, FRREL NN A B IR R 3 N ah F S0 A
e RS i B T (5 5 s i G-250 Ze i)
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AL PERE CERRVZD (e 3R C (2, 6- A HEM %)
KA HLER (NaOH i 2 i) & M, HAh, tHH R
FIBERR L , BEIR Lu=nT VA MRS & =/ A VIR & & .
1.6 HIEGIT SR

B4l kb 7 4% ] Excel 2016 ; 5% ] IBM SPSS sta-
tistics 26 BT RE AN HE X E BT

2 AR50

2.1 AREIAETHERETNEME KN
1R 4 AT 5N, AN [ 5 A T (] 17 2% A it A Ak 22 75
HitkEm IR N Y3>Y2>Y1>Y0>CF, H YO0.
Y1.Y2 F1 Y3 KbER 1) /N3 bk =i 45 2 2 = T CF 4b
L, fE B N (0.2%~1%) , B8 3 3 #8220 P &
(1032 T 3G T, B 4 1 5 /DN 0 AR A v 328 8
Horb, Y1 e BRF bk e e M S 11.22.33 d % CF
AEHE AR I T 39.58%+20.38%15.61%, Y2 AbFE
HIZE AR A SE ML S 11.22.33 d B¢ CF Ab3 4371 4
0T 40.23%.27.93%.21.91%, Y3 Kb FR i bk i £F
SEMEG 11.22.33 d % CF ALF 73 I T 53.62%-
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Table 4 Effects of potassium phosphite on plant height and leaf mold incidence of tomato

e Pk Plant height/cm I B 4 5 2R

Treatment JERLE 11d FEMLE 22 d EAESE 33d Incidence rate of leaf
11 days after colonization 22 days after colonization 33 days after colonization mould disease/%

YO0 17.58+0.583 3 b 38.50+0.991 6 b 75.60+2.2151b 15

Y1 19.08+0.650 9 ab 39.52+1.456 1 ab 76.50+£1.7272 b 15

Y2 19.17+0.945 8 ab 42.00+0.894 4 a 80.67+0.843 3 ab 10

Y3 21.00+£0.619 1 a 42.50+0.763 8 a 82.17+1.536 6 a 5

CF 13.67+£0.494 4 ¢ 32.83+1.376 4 ¢ 66.17£2.3154 ¢ 20

T [ F A 5 AN RS FRERIRAE 0.05 KT EREE . T,

Note: After the same column of data, different lowercase letters indicate significant difference at 0.05 level. The same below.

29.45%+24.18%. 4k, XL E AL BE#E 45 1 5/
Z5 it 1 I 95 R0 AT i, A Ak B B M B
(MR, YO Y1 Y2 A Y3 Ab B A i 25 955 1 ik %k
ST ML CF AL 2, I HLFf 5 6% R 4
1 (0.2%~1%) I N, 7 A5 AR 1R 85098 3
FIT AT 5 3% BH 8 m ST g TR 6 ot 2% 0 AL vk P B0 L
— & HIBTRAEH .

FHER 5 AT N, AN [R] e AR I 8] (4 5% it R Ak 22 /)
AWML LR EEES B FEIIRIN
Y3>Y2>Y1>Y0>CF, H# 4 1 S/hEMKIETF
K5 5 Bk R B P & () 38 o A g m . Hodr, Yl
AbFRF S IAE 7 A0 e B A fE 41,5365 d %% CF Ab#
S HIEINT 8.82%4.04%13.63%, Y2 Kb FH 1) 7 i
T BUAE SE LG 41,5365 d B¢ CF Ak B 43 51 384
T 14.64%.6.12%+15.26%, Y3 A-HEFE AR 1916 7 H07E
SEME G 41.53.65 d % CF A3 /3 B3N T 20.46%-
18.36%+18.72% . SMART , Jiti FH & .15 MR A /K
REELX B4 1 5 /NEAAC T A KB R ER .

5 TREERSR Xt/ BN L FF 5 A0 B2

Table 5 Effects of potassium phosphite on the

inflorescence number of small tomato

e SERESE 41 d SEMESE 53 d SEMESE 65 d
41 days after 53 days after 65 days after
Treatment L L. L
colonization colonization colonization
YO0 5.83+0.4014 a 8.33+0.494 4 a 10.83+0.600 9 a
Y1 6.17+0.401 4 a 8.50+0.223 6 a 11.17+0.600 9 a
Y2 6.50+0.341 6 a 8.67+0.494 4 a 11.33+0.494 4 a
Y3 6.83+0.401 4 a 9.67+1.0853 a 11.67+0.918 9 a
CF 5.67+0.557 8 a 8.17+0.600 9 a 9.83+0.909 8 a

2.2 AEAE TR )N Ei =2 HF2 0

H 2 6 AT 50, A [ b 31N 7 00 ) B bk SR Ak L
BB CIRK R EM BB RN RN
Y3>Y2>Y1>Y0>CF. 5% MAbH CF MLk, H
oY O Kb /N B A AR T O AR

AL RGN T 3.12% 7.30% « 0.24%
7.30%, Y1 L ER5: 3 T 5.70%+16.32%-1.00%
16.32% , Y2 &b B 23 55l 38 In 1 11.48% ~ 22.15%
2.72% 1 22.15% , Y3 AL F 4 BB T 13.16%
23.79%+3.34%F1 23.79% . 7 4b, L YO.Y1.Y2
Y3 AbBE /N A R E Y Bl A 6 R A
FH s A0, /N 28 50 1 A0 7 o S L g kA
HoF Y1.Y2 A1 Y3 b ER ) A= 5EL YO B 4 iR
T 8.41%-13.84%15.37% , 1t W i FH 25 V. gk 5 40
KV RERLRT B4 1 5 /N e = B 3R s B AR
WA . AUTFRRM, ERINEN 0.2%~1%0, T
TR AN I BBk 22 , 39 7= ARk I X
F 6 WHERH/NErmE2MEN
Table 6 Effects of potassium phosphite on yield of small

tomato
e iR/ S ¢ PR R PN ik S
Treatment Fruit number of Yield of single Maximum  Total yield/
single plant plant/g fruit mass/g (kg 667 m*)

YO 67.80 a 1033.77 a 29.12a 361821 a
Y1 69.50 a 1120.73 a 2934 a 3922.57a
Y2 7330 a 1176.87 a 29.84 a 4119.05a
Y3 74.40 a 1192.65a 30.02a 417429 a
CF 65.75a 963.47 a 29.05a 3372.13 a

2.3 AEIAETHERET N EmmRAZN
R 7 T, AN AR /N A3t SR S o R T T A
Yk & C S EMPERELIY RN N Y3I>Y2>Y1I>
YO>CF, EHAR S EEI AN Y3I>Y2>Y0>YI>
CF, M A MR & | BRI N Y3I<Y2<Y1I<Y0<
CF. 5% MALHE CF AHEL, YO A fR/IN T A AR 150
AR R C R E NS T 17.69%
2.35%-+13.50%, Y 1 AbEE R /NS Al AR (15 ] 1 A
FEFXECHEDNEBERS T 10.88%50.31% -
18.74%, Y2 AbFRIA)/ NEAGE 5T IV A4 E R C
SESMEFERE T 21.26%+81.90%-.33.62%, Y3
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OISR S R T T A
MYgEAER CHE. SFMNEE CF ML, Y0, Y1,
Y2 A Y3 L E/NE AR A LR & & W TR 4

FEAK T 31.71%32.06% 36.24% K11 39.72% , 15 W 75
Jor ] 4 S B B T BRI AR A LR S = A
Ah, 5H AR CF M EL, YO Y1. Y2 AT Y3 /N
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Table 7 Effects of potassium phosphite on the quality of small tomato

e wCEE D wCRI VRS w4z © wCEHLER) PEIR L
Treatment Protein content/ Soluble sugar Vitamin C content/ Organic acid Solids-acid
(mg-g") content/% (mg-100 g") content/% ratio

YO0 3.991+0.076 9 be 1.957+0.380 8 ¢ 50.677+4.127 3 cd 0.392+0.0232 b 4.99

Y1 3.760+0.075 1 ¢ 2.874+0.2322b 53.016+0.894 6 be 0.390+0.023 5 b 7.37

Y2 4.112+0.109 7 b 3.478+0.088 2 a 59.658+0.854 2 b 0.366+0.008 9 b 9.50

Y3 4.731+0.111 1 a 3.732+0.267 7 a 69.867+1.377 1 a 0.346+0.0153 b 10.78

CF 3.391+0.1519d 1.912+0.1122 ¢ 44.648+2.156 0 d 0.574+0.008 1 a 3.33

3 W4

NG AE KR bR R, AR T 7B R B Ak
T (1) 2 o AEL PR (AR = RO 7 B3 w1 oAt b 3, I
I 55 IV P A P B PRI R0, A o A 35 3 1
Te SFAb, 55 Ui REAR E , e A -2 SR R A /K V5 FIE
TEF ) 2 AR I B A P ek, 1 I I B R R A
BRI T34 1 5/ NG AR K I s R P
JRRE T, B IN/NEE A = = 7. Mofidnakhaei 5"
(PRI &5 2R B, 8 3k Il TR 6 Ak 4R 1 8 TR Ak 225
AR BB LR B T BRI T 2 5 0L bRt T
PRAEK . Su W FT R B, it FH B R A T Y
58 SR AR A A 0T B A S TR RS PR

TEARRE H, NS 1 5 /NE = B brok
LTI T WRERRERH Y1.Y2.Y3 &b B () 3 Al A Ak
AR R R R R R KRR LB R
TR O RE, Kb a BRI T 16.32%~
23.79% , FF: i Sk I 441 FH 22 (0.2%~1% ) [ 38 B i 38
A I, 2 B B R A A K Bh A TR R A 1 S/
Fepn i s &, RN IR T HAR AR R e i
71 EHEBFERE TR, 5K S AL L, 3N
VAR A P B T 7.5% A b, 2B B 7 1
BA—EER, AR 0 745 RARTT .

TEARI H, K 1 5 /NE- hn 1) T F b ok
B U INT W R A AL HE e A RS h AR AR AT
TPERERYEA: 2% C S &3 m T H AT, 7 A HE s
10.88%~39.52%.50.31%~95.19%.18.74%~56.48% .
[ B, 38 it S B PR B A B T B ARG /N B Al SR s A AL
R4 B, ] BAAIG 32.06%~39.72% , Ko /N 2 it (1) 9 1R
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