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Effects of substitution and reduction of water soluble fertilizer on the

yield, quality and soil nutrient residue of pod pepper
GUO Zhanling, MAO Jiawei, ZHANG Xiangning, LI Bingqi, LI Taikui, ZHANG Shuo

(Institute of Plant Nutrition, Agricultural Resources and Environmental Sciences, Henan Academy of Agricultural Sciences, Zhengzhou
450002, Henan, China)

Abstract: In order to explore the best application mode of water-soluble fertilizer suitable for the production of pod
pepper, field experiments were conducted to study the effects of replacement and reduction of water-soluble fertilizer on
the yield, quality and soil nutrient residues of pod pepper, and a total of 7 treatments were set, CK (conventional chemical
fertilizer), T1(100% substitution), T2 (T1 mass loss 20%, 100% substitution), T3 (T1 mass loss 40%, 100% substitu-
tion), T4 (50% substitution), T5 (T4 mass loss 20%, 50% substitution), T6 (T4 mass loss 40% > 50% substitution). The
results showed that compared with CK, the yield of T1 and T4 treatments increased by 21.09% and 26.92%, respectively,
and improved the quality. Under the condition of 20% nutrient reduction, the yield of T2 and TS5 treatments increased by
14.28% and 15.23%, respectively, and improved the quality. Under the condition of 40% nutrient reduction, the yield of
T3 and T6 treatments increased by 7.41% and 4.29%, respectively, and improved the quality, and the soil nutrient residue
was reduced. Considering the yield, quality and environmental benefits of pod pepper, 50% substitution of water-soluble
fertilizer is better than 100% substitution, and the reduction of 20%-40% after substitution is feasible in production. T5
treatment is the best application mode of water-soluble fertilizer for promotion in production.

Key words: Pod pepper; Water soluble fertilizer substitution; Reduced fertilization; Yield; Quality
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FHTR 2, S SR B AN 5T T B IR Rt
e AL AO THNE S G b R KRS R 2k 7 & AR 5
— R GUIRIG i) {17 7 ] 2 S R MV A B AT
FREE R . BEAE A2 L AKNE — Al B R B N2 A
HET KV EAE S R R BB R0 sl 57 Bl 3
15 2 Al T 95 B S5y T AR H 2R R S, 52
A e R 5 Tt JIE >3 458 K E R KIS i, WF 3 o
PR 5 NEAE S R Bt P B it IF 399 B it A 8R
IR =, T K IEE IR E B R E &
N7 20 B R RCR BT Fe i, 223 LU
P dh Al =1 )\ 5 9 ialga AR, 78 H it L R ik |
Ik FE A I 5 AR5 38 R il B X 5 R i o S
TR ISR BURC I, 5 A R R R e i AR
KT L R AT HET SR SR 22K 5 o

[ 2R SRS DAREA

1.1 R IE BT
R T 2022 4F 3—10 A E 7 5 44 1l wi B AL

B RN EEAT . I RTE 8 IR 2 KR, PR
15 14,5 °C, & TCA W 226 d L4, K E T
N 720 mmo 5 X SRR Dy b B AT R
0~20 cm = BEAE &, WS F AL ME BTN pH fE
7.6, HHLE &8, JG51R)17.8 g- kg, BlfA & & &
66.0 mg-kg', AT B 11.6 mg-kg', NS &
101.0 mg-kg'o 158 PR St /N2 B R BTl
1.2 ##

A A ORI R =\ S, I A
B PO A BR A F L. ARk R AR
(N- P,Os- K,0:20-10-18, B 77 70 & 7 = 48%) , K
B 70 K KB (N- P,0s- K,0:20-10-18, B F: 0 &
B = 48%) , ARk B R AR S R A R A
Gl P
1.3 R

VBN IE L 20% ik 40%%F 3 A4
Tt HE KT 5 SR 4 R (100%) R FE (50%) P K 7%
REE AR 2, 38 6 AN b3, DLAR o B RE S Xt R

#Fz1 Kt
Table 1 Experimental design
NitAE
. - Total fertilizer application/(kg- 667 m™)

nunE ST KB
No. Treatment

Compound Water-soluble

fertilizer fertilizer
CK R, FUE AR 100%. CK, 100% compound fertilizer. 50 0
T1 JKIENE, CK 259745 . Water-soluble fertilizer, nutrients equal to CK. 0 50
T2 JKIEIE, T1 & 20%. Water-soluble fertilizer, 20% less than T1. 0 40
T3 JKIEIE, T1 & 40%. Water-soluble fertilizer, 40% less than T1. 0 30
T4 HAMEKHAL, CK %53%4) . Compound fertilizer + water-soluble fertilizer, nutrients equal to CK. 25 25
T5 A MEKHEAE, T4 85 20%. Compound fertilizer + water-soluble fertilizer, 20% less than T4. 20 20
T6 HAREAIKEAL, T4 )85 40%. Compound fertilizer + water-soluble fertilizer, 40% less than T4. 15 15

(CKY(FE . RIIE 7 NbH,3 REE 21 4
AN NX AN 6.0 mx7.2 m=43.2 m?, BEHLIX 21
HeF1l.

FRABCR FHAUS A B3 #3577 =X, T 2022 4 3
H 15 BAE/NEZ RO TR AT W EAT K H G — 8%,
HATEE 90 cm, 4T HH 30 cm, R EE 12 cm, & 667 m*
FRE 9200 R , b JEL 0 E 5 Al (E AT R . FE MR
A 25 A B0, A AR 4 0 R IR N, 7K R
ST RIET 6 H 15 H)VABRBI(7T H 5 H) VR
B H 1 HD VRS KIHG H 20049 4 IR&EG#
Kt . 2022 429 H 26 H3k. AN & 31 1 (1]
PR il 1 AR G B i O R — 3

14 HEXESHHR
1.4.1 XEigiregm = BHGEICETG A 13 HD,
RIS X B 2 ARG, R S TR 2R % R4 0~
20 cm HIEFE S IE 10 AN A VR A A SR A DU 200 £
B2 P3R4 S s 1] S8 =5 KT A 00 e 4 3 R
HALFE R WORIE (9 B 27, FANXCKH S Bk
PEKAE 0~20 om T IERE SL 3L 5 AN 1 VR A JE T IRl Sk
B RT, AT IE LIRS .

K FH R B 1300 v BR BB, K FH B A v
FEVIRE S &, R RIR E NI -4 B P EL Bkl
SE TR, R LR BRI 6 PRI s

AR,
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142 Aamagaregnle  WORIA, AN XCRE S
PREA AR AR L i, AR 2R A B OBk = B
VR VRS . AR 3 m? IR
PRSI T, T 7= 85 B 0 & S i 48 s (A]
R AT SRR C A ED IIE .

PR v FH RO 5 Mt T 281) T g A K st D v
I3 K KR 25 R S BB 22 iR AR R R
(PD-151) ¥ &4 F35 2 om AL ZEFFRLEE ; SRK H
BRI GE 22 B % f5 B RSB s A = i be R
JRU s SR s e R AL ELAR . R E R
AR E" R % S Hw i G-250 1A & vl A T
T AR, SR R b vk I vl v e
=R A ekl e 4i 4 R ¢ S 2.
1.5 BUuRSH

X Microsoft Excel 2010 F1 DPS 9.01 #&4tf:%
I B AT G vk 53 4, K F Duncan [KHT 52 i) 2

VT T 2
2 R 55T

2.1 KBEBREBESEARMK Z IR

H 3R 2 ATHN, 5 e AR A TL, 7KV IE 5 4R
PR A PR PR T SR bR =y, CK 5 T3.T6 Ab 3
SR, 5 2 5 AN B KRB AR
AT T HHLCK 5 T4 b EREE, 5
LAt A 2 S AN N 5 KO A AR B D A EE
THMIZEH,CK 5 T2 T3 A7 B3, 5 HAh
AL PR 2 AN 2 R T6 ALERAL , KV IR AR K
AEBEREIN T B RABUR K, CK 5 b Ab B = RR R
IR IEEAR Sk B AL BRI 0 1 4%, CK 5 T6 4k
HERARE, SHAVCIEZR B, Rk, K
T R AR B sk 22w DA 3w R ABURE: 15 o B 25
R, 3 T 4 AR AR R P A5 2 , 38 5 it e

*2 KBBBERBAMNARMREHRBOFME

Table 2 Effect of water-soluble fertilizer substitution on agronomic traits of pod pepper

e it SR K R i
Treatment Plant height/cm Branches number Stem diameter/mm Fruit length/mm Fruit diameter/mm
CK 82.80+4.81 a 6.00+0.70 b 10.10+0.14 ¢ 55.87+1.47 ab 11.09+1.19 b

Tl 81.98+5.76 ab 6.40+1.14 b 10.75+0.51 be 59.98+1.89 a 13.33+1.56 a

T2 78.92+2.19 abc 8.40+1.94 ab 12.06+1.01 a 57.47+2.79 ab 12.88+1.26 a

T3 73.25+9.42 ¢ 6.40+0.54 b 11.44+1.40 ab 57.34+1.18 ab 12.69+1.03 a

T4 81.68+3.37 ab 9.40+2.51 a 10.41+0.69 be 59.72+2.30 a 13.46+0.71 a

T5 76.20+3.03 abe 7.00£0.71 b 11.14+£1.11 abe 56.83+5.31 ab 12.74+1.30 a

T6 75.40+2.19 be 6.80+1.64 b 10.81+0.88 abc 55.48+2.77b 12.35+0.50 ab

- RIS R ARG FRER R AN RIS BRI ZE 0.05 /KFZE R R . FE.

Note: Different small letters in the same column indicate significant difference among different treatment at 0.05 level. The same below.

22 KERBEREREXNHAR 2N

ARG E L FEIRE 20% B, T2 A1 TS b

FH3R 3 AN, 55 MU AR A L, AV IR B AR 2
IR AL RS TT I I AR R R R R R
PR AT 4.29%~26.92% . IR EREM T, TI
FI T4 KEFES> HIBEP2 21.09%K1 26.92% , P& 7~ &

> HI B PE 14.28% 81 15.23%, & B EZF AL
F IR IR 40% B ARSKAE R, T3 F T6 AbFH 4353
HrE 741%M 4.29%, WE - EERARE . 58
KFE KV E AR T 52 = R & 20% LA |, &

*3 KRBEBERAANAR~ENFME
Table 3 Effects of water-soluble fertilizer substitution on the yield of pod pepper

b3 PR REL TR s M
Treatment Fruit number of single plant 100 fruits mass/g Yield/(kg- 667 m*) Yield increase/%
CK 70.00+2.00 ¢ 69.30+£2.79 ¢ 284.50+13.14d

Tl 77.66+4.16 a 75.31+£0.66 a 344.5149.89 ab 21.09

T2 74.66+2.31 abc 74.82+£1.40 a 325.13420.08 be 14.28

T3 73.66+3.12 abc 71.35£2.12 be 305.5849.83 cd 7.41

T4 78.66+2.31 a 76.85+1.08 a 361.09+6.16 a 26.92

TS 75.66+2.15 ab 73.78+1.15 ab 327.82+13.14 be 15.23

T6 72.00£1.73 be 70.68+2.05 be 296.71£10.40 d 4.29
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R E 20% AT 2 m 77 5 14% 6L F, B AR E 40% 1]
PREE 4% EL T T2.T5 A B 2 5 A R
% ,T2.T3.T5 B =8 %2 R A R E,CK.T3.T6
SO BRI B 2 AN R T UL, K I B AR AT 2
FRAB &, B AR 20%~40% , AT S 3 ek HE 384 5%
FE M. R & S RN AR, KB IE 50% %
R 100% AR AT A AL
2.3 KBEBRERESEARMERAFN

FHEE 4 A5, 5 CK ARERAH EE, KV AE B AR A2 0k
EACBE IV ERE SRR S T 0.25%~29.51%, T2>
T1>T4>T3>T6>T5>CK, T2 5 H At kb # 2 5 8 %,
T1.T3.T4 Ab3 A 2 R AR 3, CK T5.T6 AbHH[H] 2=
FARE KEEER IR EL B E T EA SR
PE T 4.63%~15.28%,T2>T3>T1>T6>T5>T4>CK,,
T2.T3 4bH A Z F AR #, T1.T6. T5. T4 AbH &) %
FARE KGRSO EL AL R C FEHR
T 3.52%~19.06% , T3>T2>T6>T5>T4>T1>CK,
T3.T2 AbEE[A] 2 5 A W3, T2.T6 AbBE[A] 2 7 A i
#,T5.T4.T1 Ab B[R] 2 7 A B2, T4.T1.CK b3
(2 AN . AT WL, K R 5 AR R D3 o it FH 34
PERHBOT AR A E L AR CEE, W
5 5 R i 5T s ok B ARAR A T KA R 100%
RALT 50% AR .

F4 KBFBBRAXTHRMERNEND
Table 4 Effects of water-soluble fertilizer substitution on
the quality of pod pepper

(mg-g")
) wCHVETERD wCrEEERD  wdEER O
QbR . L
Soluble sugar Soluble protein Vitamin C
Treatment
content content content
CK 71.02+3.48 ¢ 27.02+0.08 ¢ 3.41+0.10d
T1 86.90+1.03 b 29.19+0.14 b 3.53+0.05 cd
T2 91.98+1.10 a 31.15+0.58 a 3.99+0.10 ab
T3 85.25+0.11 b 30.43+1.25a 4.06+0.07 a
T4 85.83+0.15b 28.27+0.25 b 3.56+0.12 cd
T5 71.20+0.07 ¢ 28.37+0.24 b 3.66+0.01 ¢
T6 73.58+0.50 ¢ 28.86+0.06 b 3.90+0.08 b

2.4 JKABEMEAE S XS LIEFF IR BRI

FHE 5 WA, 5 CK ACEAR B, 7K 78 IR & AR A ik
2 it FH oF b SRR AR A S R A A 7R ) B B
AR, KPR S 2 TR T -4.78%~
37.45%, T4>T1>CK>T2>T3>T5>T6,CK 5 T1.T2.
T3.T4 feHZERAEE, 5 T5.T6 Ao E R B,
KR B R T 11.27%~43.17%, CK>T1>T4>

T2>T5>T6>T3,CK 5 T1 b EF AL E H 5 H
B EREZE . TI S 2 0B ERAEE HE
T3 ERRE: T4 5 TS b ERAEE, HE T6
W EREE. EBWKRHEE TR 0.03%~
21.24% , CK>T1>T2>T4>T3>T5>T6, CK 5 T1.T2
W ERARE B EHMAEEREE T3
T4 W EFEE ;T4 5 T5.T6 A % 7 B 3%, TS
5 Te MR ZEFARZE . BT L, KIE IR ARRE(E IR
SRR B Sk B B T e AU L T A A R
IR BAUS sk me A R ARSI e
G AT T R B
#z5 KBEERBRARATHIEFRS KRB

Table 5 Effects of water-soluble fertilizer substitution on

soil nutrient residues

(mg-kg")
(O .. e
v WCEED  wOEMD
JOpi] Available Rapidly available
hydrolysable ;
Treatment : phosphorus potassium
nitrogen
content content
content
CK 64.00+1.47 ab 14.20+1.21 a 94.00+1.08 a
T1 65.90+1.21 a 12.60+1.30 ab ~ 93.97+0.60 a
T2 63.98+2.02 ab 11.43+0.29 b 93.03+1.40 a
T3 62.06+1.27b 8.07+0.68 ¢ 82.07+1.96 ¢
T4 67.06+2.26 a 11.83+1.29 b 86.07+0.81 b
T5 58.06+1.95 ¢ 11.40+0.90 b 75.03£1.11d
T6 40.03+0.90 d 9.23+0.51 ¢ 74.03£1.30d

3 e

REREBE 2 1 40 s P AR O ) 40 o 2kl , SRR T LE
IR T5 YR 1, AN B AR 3k 2 95 G 3A g . e
WE 225 FE & P IR 43 I DR RRHAE , BB R 2 PR 4y
L5 B B F7 I RN 75 3R DA R it IR -5 e A 5 AR
(&8 A, 7K i Pt JEE R K N, it IR 340 &) B — M
N 80%~90% , I F] ML A A M0 AN [R] A K I 3 X6 77 43
1) 5 SRR M 0 ARG v it A, 2 v R FE 2, e
JiE 24 HAT R 578 1310 2= PRI L) R e e
R 7R A S AR R R R Tl k> 20% 1 2%
R RAKIE— R EA , EE# 3 FloK i R EHE
Tt RN P 7 AR 4 T A [ R e 4 v
FEE AT . A AR DL Rt A A o R G
2 a TEALAR A FRATI8/D 30%I 4614 T L Yk =it AR ) 2
Tl 7K BB — A A 485 2035w (2 dE 3 KA AR
AR PR RGBS A R e R KR —
PR H AT K IR — R . R 25 SR
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FH K 8 70 25 /K 7 JIE 1 A 22 58 224 $th > 450 e I 18 7
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H 25
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96 ol At U5k BE A O BAIG, TTRE S AR R IR IR E
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4 3 [, T RE R TRy FEE R SAALE 10
cm AN I 2 B Bl BE B AH X /N 7R AR
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