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Potassium sulfate affects snack pepper growth and fruit quality in solar

greenhouse
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(Hebei Vegetable Industry Collaborative Innovation Center/College of Horticulture, Hebei Agricultural University, Baoding 071000,
Hebei, China)

Abstract: Pepper variety 19-164 was used to explore the effect of potassium sulfate on improving the fruit quality of
soilless soil cultured snack pepper fertigated with potassium sulfate solution added to water-soluble fertilizer and applied
through drip irrigation from flowering and fruit setting stage. The treatments included add 0 (CKD, 5 (P5), 10 (P10), 15
(P15) and 20 (P20) kg 667 m™ of potassium sulfate. The growth and fruit quality were evaluated. The results showed
that potassium sulfate significantly promoted the growth of the pepper, P15 treatment was the best, plant height, stem
diameter, leaf SPAD value, net photosynthetic rate and root activity were 17.76%, 34.63%, 14.50%, 18.26% and 53.92%
higher than CK. Compared with CK, the soluble solid content of green and red fruits of P15 treatment increased by
9.62% and 34.39%, the soluble protein content increased by 30.00% and 58.90%, the vitamin C content increased by
46.03% and 66.41%, and the organic acid content decreased by 18.75% and 12.73% in green and red fruit.
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1.1 #H8

AR R K SR B 19-164, b AR L K 2
fil 25 5 B g o B P A B ER A o B R B (K.SO.=
99.0% ) FH [ 24 48 FH Ak 370 PR A w5 AR 77, SR e
JoR 45 7KV 1 IR (N-P,05-Ko0 - 20-20-20) AL 5 &
FERRA A A=,

1.2 7%

2020 4F 8 H 10 H & 17,2020 4 10 H 8 H &
TR b4 1R 5 T 90 X /K R AR A el (X 9
SHGIREN . KR BABCR 485 5L ks 77 1,
LI AR, 4% 6.00 kg, FRAEERALPE R LR 1.

FHATEE AL E R B 23 MRS, AR 2
PR FEEE 17.50 cm, 478 95.00 cm, ZNMXTHIFH 7.65 m?,
3RES HENLIX HHES . f &R, T8
S FH 7 5 R, T HEFL AR 3.00 mm, P E 2 L-h', i
VE VRTINS T8) EH O B B s ) o AR R
EH .

RGBS AN B ER B AL B it R4 N 0
(CK).5(P5).10(P10).15(P15).20(P20) kg* 667 m?,
B4 kAR PR EX 0 g(CK) . 0.402 6 g(P5).0.8052 g

(P10).1.207 8 g(P15).1.610 4 g(P20) i R #1175 T
100 mL Z21 /K, BEM AL HE . T 2020 £ 10 H 22 H
THACAR I TTUa Tt , B AL BRI RS 14 d, 3% 6 K,
%2020 4F 12 A 31 Hik.

R1 BEEROERBLER

wE N, wE BT/ wl iR ED/ w20/ wGE R/
(g-kg" (g-kgh (mg-kg" (g-kgh (g-kg"
A 287.61 495.85 321.18 17.24 5.68
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1. FRALERMIE S MR, 3 IRER . HERNEKS,
PG bn B RO B 254, ) TTC v 58 AR 2 3% 7122,
132 kbedsir BRGNS R, HE
SR (AL O A R 2 7 7% YZQ-100A 15 4 0
A DO E R AE K A BLE 4~5 e A R T I
RE I 1 19 Ol & 38R ZE B R L IR CO, K JE
MAALGE. WeNBEEtETEREEN
1000 umol-m?-s*,3 IREH .
133 S R4847 4 BV SR FI LD 2R e R
S RE T FEE SR PR JEL R R R A, SR sk v [
AL 5E T IEE [E TEA) & B 55 SRR bR, REAGEREX 10
AR, 3 IRER .
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FE AN SR AR R, F F ORI B SR i

27 1o v SR USRI Tk IR N gL
o K FH T OB € 2 0 e RS hE S R . R
Shodex Asahipak NH2P-50 4E & i ¥ (4.6 mm x
250 mm, 5 pul), AL 32 °C, Wi s 2 5 KA B
75:25, K 0.80 mL - min™, #EFE R 5.00 uL, #5001 2%
AR ZE Pk 2%, O BE B[R] 20 mine SR Agi-
lent 1200 = R0 AH 38 A 5E

K H A% 3 PAL-1 48 B2 110 2 w7 3 12 3] 7
Wi R % il G-250 I 5E T B A

A~ EL25
e,

K FH RO B i VA B AR R C SRR, I
FINeesh. K H Agilent ZORBAX SB-C18 {1 i %
(4.6 mmx250 mm, 5 pL), A 30 C, MaIAH 4N
0.30 mol - L™ g — S8 /K I i CHH R 17 pH {H
4~5) PR FLEE 10290, %3 0.80 mL - min', 3 £ &
10.00 pL, K 0 28 Sy — AR R 10 R DN 8%, i 9 <
280 nm, f£ B I [8] 15 min. K Agilent 1260 7 %%
TROAH £ T (S 72
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35%

sl . KM Agilent ZORBAX SB-C18 il #:
(4.6 mmx250 mm, 5 pL) , #3535 °C, Jii s A A H
fi£.0.02 mol - L B R — SN /K ¥ i CFH B R 15 pH
18 2.9FAEL 5:95, 3% 0.80 mL-min™, HEFER: 20 pL,
For il #45 2 AR B B ARSI 28, RS IR 210 nm, £/
BA I [A] 20 min. S Agilent 1260 1= 200 4 154X
M5E o
1.4 HHELE

2 SPSS 26.0 HdlE AbHE R Giit T £ 7 B AE M
I3 M, K Office 2016 0 ¥k H-1E K .

2 RS0

2.1 FEIFRERRALIE X 7K RERHUE K RIS

R 2 AT LUE i, 7R T T AL S 1, 45 4 2 (] A
PRbk e 2SI F SPAD (H TG B2 2 5 7R A 3
9, ot FH A R 0 A EE R v L 254 SPAD {H 14
FET CK, HF A B ER A & 2T &, 25 T b
B RIS TE i PR SR, P1S AR B Ak R L Z2H
Jv SPAD {H & 2 = T HAh AL #E, bk CK 79 0l 42 =
17.76%34.63%F1 14.50%.

£2 FETEBAEN K REHHE KA H

5 3 AP FRiE/em Z2H/mm i} SPAD 8

FEIEAL A CK 69.98+2.27a  7.05£0.20a  48.00£0.49 a
P5 69.9242.01a  6.99£0.05a  48.60£1.67 a
P10 70.20£233a  7.04+020a  49.44+0.78 a
P15 70.50£2.06a  7.07+0.13a  49.52+0.45a
P20 69.96£127a  698+0.15a  48.88+1.63 a

REFIH CK  110.90+5.18d 11.58+0.46¢  51.18+0.81d
P5  120.00£2.05c 13.21+0.48b  54.20£0.47 be
P10 125.50£0.50b 14.29+1.02b  55.54+0.82b
P15  130.60£2.63a 15.59+0.40a  58.60+1.42a
P20  120.00+2.50 ¢ 13.48+0.40b  53.64+0.91 ¢

P« A3 HCHR 5 AN 5 /S 55 7 R 3 7% 78 7 — B 399 [ Ak 380 )
0.05 KT ZEREE. FH.
2.2 ARIERER R AL IR YK R S 1E R R E2 00
M 3 W LUAE H, B P15 AT P10 Ab#E 4%
W EHR B E ST CK MHAD AP, P15 A 1 &

R3 TREMBRAAIENERIAKR
BRI Rt & S HR M

e obaEdR, ZBEHEE R CO M SILT R

(pumol-m?-s") (mmol-m?+s") (umol-mol™)  (mmol-m*-s™)

o b CK 7 18.26% 5 P20 Al P15 ZE il il R i %
T CK A H A kb BE, P20 4b 3 A &, b CK 42 5
48.81% ;P15 (] CO, W i {2 K T CK A H Ath
AbFR, EE CK PG 5.48% ;P15 A1 P10 AEFE S LS
T CK AHAm AL PR, P15 B, B CK 4%
5 66.31%, H P15 F1 P10 AbF 2 JA| 2 H A T3 .
2.3 FEFRERR IR XS 7K RERHIIR 2 TE 1 B R0

HE P 1 AT, s SR W R AR I S JLAR RS
715 1Z 0 BAPR s A 2R AR K AR AR — 3, P1S
AP AR B35 S8 08, P10 AL FRYR 2, CK AL FRAR &
W 1859, H P15 PR m T CK, L CK $2 /
53.92%. PIFRRIHEMEZ R RIE T HEFEIK, %
b B ) 22 AN 2

140 OCK aP5 @aP10 BP15 @P20

120 b
100

o]
o

ey
o

a a a a a

WA 1/ (ug-g'-h"
[*2]
o

20 - A NN
0 : - o \‘S ]
R FLRR

T < P TR )/ 7 B A7 B 1S ) 4b 38 26 0,05
KFPEREE. TH.
El 1 FFiEA RES BB R AER SR
IR B K RERHUIR B3
2.4  A[EITRES 60 b T Xt 7K SRERHI SR L AN S R Y
AL
K 4~5 7] LLE X BRI S, P15 AR
SEKE R T H AL R, B CK $27) 5.44%; P5.
P10.P15 A ¥ RN E B % & T CK, H =% 2 Al
ZERARLE P15 AFEEL CK $21 23.62%; P15 AbHE
MHEFRET CKH - ERADE, WaOung
M5, P15 AR LKEHEK, B&E & T CK, lt CK
P 8.02%; P15 AbF LA JE B 3 = T CK, E CK
PR 8.63%; P15 A R B W3 & T CK, b CK
1 7.78% T IR AT B AN Ab B SR S R
RO NTE
R4 TERERBAIEK RS RROIURR
AR PSR /em RS /mm RAEE/mm PR R/

CK 16.70+0.49¢c 5.06+0.27d 377.37+0.31a  678.27+60.80 ¢
P5  16.72+025c¢c 6.56£0.12¢  367.53+1.12b  751.07+30.59 ¢
P10 17.45+0.23b 6.36+£0.18c  361.97+1.62c 1052.90+21.52 a
P15 19.75£0.29a 7.02+0.11b  356.70+0.17d 1 128.00+31.07 a
P20 16.43+£0.32c¢ 7.53+0.12a  366.37+0.32b  912.63+58.71 b

CK  21.50+0.50 b 45.05+0.50a  3.09+0.09b  75.93+4.68 a
P5 20.17£0.76 ¢ 41.70£0.29a 3.96+£0.06a  67.57£9.29 ab
P10 20.67+0.58 bc 41.70+0.29a  3.89+0.22a  73.92+3.32a
P15  22.67+0.58a 43.33+0.58a 3.82+0.17a  67.20+£1.15 ab
P20 20.17£0.29c¢  40.00+0.00a  3.31+0.16b  61.51£6.07 b
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Fz5 TEIFTERTHGIRAK R AR MR
AP RS KE/om  BASLTEE /mm RREE/mm R R/

CK  20.83+0.58b 43.25+2.96a 3.71+0.36b 95.08+4.76 b
Ps 21.50+0.50 ab 45.25+1.23a 3.58+0.10 b 86.25+3.07 ¢
P10 21.50+0.87 ab 44.53+3.84a 4.02+0.14a 99.04+2.01 ab
P15 2250+0.50a 47.05£1.67a 4.03+0.13a 102.4842.98 a
P20 22.67+0.29b 42.97+1.75a 3.49+0.12b 81.92+2.93 ¢

2.5 A[EIFTEL SR AL EE X K RERHIR L M R AT =20
M3 6 A, F AR P1S Kb AT v Pk [
Y FEEEAMGEA R C SR AT AR,
PS5 AbFRE LR & & B3 = T H A AL B, P15 AbBRAY
FHHR & E AR SXFRAHEL, P15 Ab 3 AT 37 4 [#
Y AT E A VYRR C SRR 9.62%-
30.00%+46.03% , HAHLER & B FEAK T 18.75% .

F 6 AEFTEL SR AL K RERHUR E MR AIF G

45 wCRT Y BT % wCr ¥ EHD/(mg - g w(4EAZE C)/(mg-100 g wCHHLR)/(mg- g

H AR AR TS H AR AR TS AR AR (TS HIR AR B
CK 5.20+0.20 b 9.80+0.20 d 0.80+0.03 b 0.73+0.03 ¢ 76.87+1.18 ¢ 124.56+0.53 b 4.80+£0.52 bc  2.75+0.06 a
P5 4.70+0.10 ¢ 10.20+0.20 cd 0.69+0.07 b 0.78+0.07 ¢ 108.16+4.08 a 182.56+0.19 ab 6.00+0.69 a 2.85+0.02 a
P10 5.43+0.42 ab 10.60+0.10 ¢ 0.85+0.16 b 0.94+0.03 b 88.44+£2.36 b 198.53+0.31 a 4.95+0.45 b 2.5540.04 b
P15 5.70+£0.10 a 13.17+0.31 a 1.04+0.10 a 1.16+0.04 a 112.25+4.08 a 207.28+0.14 a 3.90+0.69 ¢ 2.40+0.03 b
P20 5.00+0.10 be 11.97+0.15b 0.77+0.08 b 0.81+0.10 ¢ 46.26+2.36 d 169.31+0.18 ab 4.95+0.00 b 2.71£0.14 a

2R P15 Ab B RIS PEETEY) AT E R
R CEHEEBEERT CK, I HBH R IR E
FaE, BRSBTS T ERES, Hh P1s
WS B . PIS EANIR S &k, HiE#
T 0T HE AL . AH AT 0 HR AL 3L, P1S AR B AT
B st EOHEERCETENNER
34.39%  58.90% « 66.41% , H ML R & & FF K T
12.73%.

R71 TREMBERIFLIE K REMRIES 2RI

2.6 FREFESSRLIEX K REFMBLES S
)

HE 7 /LA, it E AR g,
7K SRR R 1 SR R AT RS S B R, 2 RS
(0 43, RERE & R BUK. o P1S R ATRE AR
WS B e, BE T CK AHAR AL, 5 CK A
bl , 7 2R (0 SR L 2 0 ) R R 26.48% 11
105.75% , 2L 2R 0 S0k i AT B O 2 o ol &

(mg-g"
s WO wCEI AR wORERD
- HHE AR L HHME LT R IR AR L

CK 11.82+0.62 ¢ 20.39+0.58 ¢ 4.87+0.10 ¢ 27.19+£1.24 ¢ 0.98+0.04 a 1.23£0.12 b
P5 11.66+0.97 ¢ 20.81+0.83 ¢ 6.54+0.35d 38.15£1.73 b 1.09+0.05 a 1.04+0.28 b
P10 12.34+0.56 be 25.95+1.46 b 7.63+0.54 ¢ 36.5842.34 b 0.98+0.09 a 1.13£0.04 b
P15 14.95+1.54 a 28.70+0.29 a 10.02+0.20 a 49.43+1.54 a 0.74+0.05 b 1.08+0.03 b
P20 14.11+1.23 ab 18.02+1.60d 9.05+0.04 b 25.32+1.65¢ 0.96+0.96 a 1.54+£0.04 a

40.76%AH1 81.79%.
3 e

AR 45 R R, AL H O R = K R AR
EHORAT R AE TR AL A SR I 2 0 i IR A T
AR R A I SRR R 3, it P it PR P O
1o e S T 2 A AR R R 2R G T 0 o B KRR
S I O UK REE O R A i 3 A PR A A
FH vt T Ak 52 410 o R PR AR K B S50 A R S 1)
- F SPAD B RE % S W I A A I R SR A N S
MR SRR I & B E AR R E O ARG, i
R A A ) 2 T BN DL A K AL I AR R .
YA A EERT ROt R 2 — 7 2 RS

WA, Z 5RO G ERY, B
SR AR KR B R R . P1S AbER IO
G e 2 T R, 3R B L RE B 4T g AT A AL
VI 8RR s A5 AL AL BRI RE A P1S Ak 2 i i
J SPAD {H 35 % far , I % 3 AR & 2 T 4 E
AR i S S T X 5 U B R T A R
— 5

B R VED R PR B« R R OCER” Re B TR
—E MR FE R A G RS I R Y. AT
YRR TEP) T VERE CRTIA R R O B R C il
HUER & Ae s Wl A e e i RS2 R i 5. 5
XFHEAREE, P15 Ab 38 7 2R mT ¥ 1R [ 4 L o] I 1
HHHEERCEED NIRRT 9.62%.30%
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35%

46.03% , £ R AT IS PR [E TR P R B A L 4E 2R
ZCHFEDNERAT 3439% . 58.90% Fl
66.41%. HARGAHARHEIREE 0 MEMK T
18.75% 1 12.73% . K555 45 H 1 & 3 it £ AE mf
ARG T BB I 4 AR R C ] A I R R AT
PEE IR &, 1X — 45 10 7E 4 B e 55 U R A R G 1
W50 A W45 BHIESE . 52 M0 2 S5 AR B, A
I T P e A A T 3 B v A 6N R S A T AR
g S M i R (P R 4 S R S
SECORIE T R B I e A O R 2 1 0 R R R ST
R, BRI ST W BT . B A S5 A B TR B
(RAIE 5 HR IR 5K, 55 5% HE A DL O 22 39 it % 8 6 T
E 4 mK R BT A B SRR CO A
BN EE. AR, & & 1Y b R 7 4
K S BORUAT s PR B Y TR B BRI A LR
o, 3 B RUBR A R £0 3R R PLS AR EE LR
S IR SRS R T 40.76%, WA S B T
81.79% . X5 F AL S 1 5 0 it A R A vT LA
AR S S R A . ESERNZ,
Ik it FH A I 2 3 R AR AR KNS, R R R A
PLER & S 3G 0, SRS i Jo PR A1 56 1) i

TE 4 1 it A R A 4 v SR S O J AL T R
AP TH « — 2 3G il B R B A S R R R PR
fo R B AR A A RN BB R BE 7, AT 4
T T AEER FEAL Y B i A B R, 3R T 4R v SR s
fi i s AR SPAD B TE — @ FE B ] DL B
RS R AER S & g R S EN E T T
G E B PR, i B S T A
HEEHARREIYRE. WRIEER, &G
FR AN A DL 25 4w F SPAD BRI & 2, M
M= AR R &

ARG 73 AL T 7 R AL R 1) (H
19-164 7K S BIACA R RS Fh , 21 2830 (7 S 52 it Jog o
NEE, 2 TR, 7R H iR E R TR R i P
KU AELEAE T 3 2 5 A R m] LA 1 7K SR B
R R AR K, B v RS T, L I AR 384 0,
POV 150~ 250 20 20 R ] 5 0 [ FE 40 mT s v ]
BHEANEERC EERELASE FHENE
#o P15 AL PRI & TR AR R I I BT , 256 25 T
K Fi b A0 T FE AR SR G B RR B 1) A AR &2 N
15 kg~ 667 m™.
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