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Effects of different water and fertilizer ratios on chlorophyll fluorescence

parameters, yield and quality of pepper
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Abstract: In order to obtain the most suitable management index of water and fertilizer amount for organic ecological
soilless culture of pepper in Gobi greenhouse, a pepper variety named Longjiao No. 2 was used as the test material, and
the effects of 9 different water and fertilizer ratios on the maximum seed yield (F./F.,), potential activity (F./F,) of PSII
of pepper leaves, yield and quality were studied by split-plot experimental design. The results showed that W2F2 water
and fertilizer dosage combination consisting of W2 treatment with field water holding capacity of 65%-80% and theoreti-
cal fertilization amount of F2 (N 330 kg - hm™+P,O; 180 kg hm™+K,O 285 kg-hm™) had the highest F./F,, and F./F, in the
early, middle and late fruiting stages, which were 0.67, 0.74, 0.72 and 2.95, 3.08, 2.87, respectively. The plant height,
stem diameter, fruit number per plant, yield per plant and yield of 667 m* of pepper treated with W2F2 are higher than
those of other treatments, which are 123.54 cm, 1.78 cm, 37.75 single, 1.65 kg and 4 075.50 kg, respectively, while the
content of soluble sugar, soluble solid, vitamin C, soluble protein and free amino acid in fruit were also higher than those
in other treatments, which were 67.53 mg- g, 10.46%, 446 mg-g', 1.86 mg- g, 325.43 ug- g, the above 9 treatments,
the pepper maintained high metabolic activity and the highest yield with the combination of W2F2 water and fertilizer,
and the fruit quality is the best. This research can provide theoretical guidance for organic ecological soilless cultivation
of pepper in Gobi greenhouse to realize efficient utilization of water and fertilizer and high-yield and high-quality produc-
tion.

Key words: Different water and fertilizer ratio; Pepper; Chlorophyll fluorescence parameters; Yield; Quality

¥ B #7:2022-10-31; & = H #A: 2023-06-02

EET B - 1A m R F G F R B A SCRETHRI 55 B (2017C-18)

YEE BN R &5, o, (S LB FE AR, B 7007 IR D B bl A A k3% 5 42 3 . E-mail : 17344680056@163.com
BIEEE BB, 5, 8%, OHe 07 oA 2 5 T LAk . E-mail: 617190368@qq.com

e 48 -



93 RS 55 AN R R HERC LT AU 2% 3R O S B ™ B A i 5 FA) 52

XIS R 5T

T PHE AR« = A6 BRI K v AP X, %
DX i 0 A A3 1l ik, 1E 2R AR 6 A0 IE 78 5 g 46 2k
A% BL L B PR AR AN AR A 3 RVb A . HOR
B HUATEF 42.58 75 hm?, AEFFHBEAN 18.12 75 hm?,
o b T AR Y 42.55% , =E EEAE R 7R T S JEE
X, Z X DGR SR 1 65% , AE# L 5
ANV THAR 5 H AR A 95% LA 1, AR, T
JR P 5 40 117 DA 3 B H R 48 BURF €O T 7 e BE R
bR E [ HEU R (2017138 51, A JE X
BE AL AE B 4 T AR b A B e 1 SR A 11
HE 785, 7 A SR AP A U5 & B A RTIR R
DAY PR 040 2 3 B A = SR, Tie 8 5 o TG Ak
FEAR G SR REER 1) R 8, KBER = 55 M
T CLE A AR DX A8 3% A BRI R St =l o

B (Capsicum annuum L) UCRWOHK 77 &
TR~ GR U AN a3 AR RE R TR R IR PR ALY
FEEMZ —. B EHREFERAAI S
To LR By L 75 RE /K B 5 T AFAE 2 AN T TH ) i) 723
— J7 T FEAR B I R op b T 5 008 FR AN BE 58 40 2
HAE G WX 20 1K, S 804 = H AR T R
HE HIBRE, 3& RS S IR SR AT 5 2 5T H IR AR
BB K EHE b ALK KE
VEK S 3 ROK IR IR B KR FH R PR AG . I AF
K, A VE 2 38 1R K R & 25OR) FH 5 TRV J& 7 FH DG A
H.. Ozbahce ZFEPA Ny, i& 7K 7377 B A] LASE &
B EE, 5 7K 25% R WE E Ak LA A ot B AN K 23 A
BRI A A FRRE SR BREREIIER T K
80 C it R 4 9 O 2 B IO AR B = R T
S, 15 2] 7 B S I I sod K B E e bR . 4
HEEEIRE AL T ASRIEEK R BRA H IR = A LA SR
To R BORUAE KR bR 152 m 15 3] T K T IR N
FH 1) 45 7K B2 147 70% 1] DAAE D Sfb 2 A8 (19 7K 43 428 il
fabr. ZERFOBEAT DLRDR VD BRI 1
121 AR5, i it A8 B AL - B0 IE 2 530 Dl 804175
140 kg - hm?, 7EBHATT AL I RCR B F , BRpk 7= s AL
PRI . B AT F K IR — AT SR H
BB A% A T B AT K R — R R E A I AR K R
B R 7 TH AT A %, R AT A S AR H T B
T HREK T PR A B AN R b DXOUR 6 PR 8 2 S
K, EAS[EIKBE F &5 RS E P AR A R AR &
R, A E H KR &A= A K AR RS A 152
N, TS BIE A K S = Y. B AT, A R
KA F 2 3 b 5t A L AR 25 28 T - A 5% SR S i)
M= RGUHE AT . 253 372 0] 7H 7 R KBk TR a

L SR B 26 A, 0 I BEE 3 AN TR T VK B S it
NEEAC EE , FR IS KA — At B A R R i
R E T8 06 RGN (PSID RIS 1 7= A
JR RS, LAY 07 35 H OB AR 1) i LK IE R Ak
EHARAR, NS T R R =AU AES T
AR B AIE F BRS AR R AR LB R AR

O L SRS DARES

1.1 a5

WA T 2022 4 1—8 HEEKM T s e BEAR
2 REERENAT . HOGIR SRR A 451,
FEARIEHR T 2.5 m, E# 2.5 m, J5is & E 3.0 m,
M B546 75 5.0 m B JE 10.0 m K JZ 80.0 m, A8 JLEA
B ARG 5 iR 2 B S8R FH C S AR R AR 45 44 , 17 A
7 # M RLER H EVA YR}, AR IR 78 55 20
B o SR HL N ARG 7 kAT Mo, R AR K
9.0 m. % 0.6 mIASZ 0.3 m, i [A] 5 0.6 m, 1 Py 4 %
SR . (R O ERFEA CEHE T
JRL: B Bk E3=1:2:1:0.5:0.5, AR HR
GRS E NG N LA 048 g-em”\ AL
LIS 68.35%pH 7.85 L 5 F 126 mS-ecm” .
ML & & (w, J5 [[) 1675 g - kg Bl it & & &
276.34 mg-kg' AU F & 235.62 mg - kg A
i 268.53 mg-kg'o BHABAT AP 2 5, N H
I AR 2= BT B I 98 R B A
1.2 Rt

K 24 DX 50 B TH, HE K AR BE D 32 X it A
AP REINX s K S E A A E WLLW2. W3
2 3 AN KAF AR F1OF2.F3 28 3 AN KF, Horp
F2 NBAE B AR 8 75 t- hme i 3 V808 U 25 3L I
AR IR AME TS, F1 A F3 2 F2 43 1 B A
TV 20%MBUE . REGAEFELE 1.

A 9 AN AbH, FEALEEFAAE 1 A, RN 1
AR, BX K 9.0 m BE 1.2 m, A 10.8 m?, %54k
B3 RER. 2022 41 H 8 HIFATHME .3 H
25 HE, A AE 2 17, #REE 45 cm 47 8E 50 cm,
TR EL 2470 Fk667 m”, BHCKH 3 FRREEE, K
AR T RO IR TR, R
KGO A ) LK oy, KBS F A S
T BT AT M=rxpxhx0fx (gl —q2)/y it
B Hrp M-#EKE(g-em?), r-FE AR & (0~
30 cm) , BUMH N 0.48 g - em’?, p- T IR E HL, B
100%,h 5 6f AR HEIK VTR i J2 A0 85 K HH TR 7K
L HUE S 99 0.25 m A 22%,q1 5 2 43 Bl Fow

.49.



X B R 5T fOE N R %36%
Fz1 AEIKAEIE
Table 1 Treatments of different water and fertilizer ratio

K it s

W1 CH K2 80%~95%) F1(N 396 kg-hm™P,0; 216 kg- hm™+K,0 342 kg-hm™) WIFI
F2(N 330 kg-hm™P,0; 180 kg hm>+K,0 285 kg-hm?) WIF2
F3(N 264 kg-hm™P,0; 144 kg- hm>+K,0 228 kg-hm?) WI1F3

W2 CHI AR K 2 65%~80%) F1(N 396 kg-hm™+P,0s 216 kg- hm™+K,O 342 kg-hm™) W2F1
F2(N 330 kg-hm™P,0; 180 kg hm>+K,0 285 kg-hm?) W2F2
F3(N 264 kg-hm™P;0; 144 kg- hm>+K,0 228 kg-hm?) W2F3

W3 R K & 50%~65%) F1(N 396 kg-hm™P,0; 216 kg- hm*+K,O 342 kg-hm™) W3F1
F2(N 330 kg- hm™P;0; 180 kg hm>+K.0 285 kg-hm?) W3F2
F3(N 264 kg-hm™P;0; 144 kg- hm>+K.0 228 kg-hm?) W3F3
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Table 2 Effects of different treatments on growth and yield of pepper
AKAEAL R Pk i/em ZEHl/em FbR 2 U bk B /kg 667 m’ 7= fi/kg
WIF1 104.76+2.45 h 1.2520.05 fg 31.67+1.32 fg 1.4120.12 de 3482.70+1.32 ef
W2F1 113.68+3.64 d 1.3620.03 de 33.75+1.98 de 1.47+0.08 be 3630.90+2.01 d
W3F1 102.65+3.71 i 1.430.04 d 35.86:1.63 be 1.4320.13 cd 3532.10+1.13 de
WIF2 109.4142.54 1.660.02 b 36.831.52 ab 1.57+0.09 ab 3877.90+1.15 b
W2F2 123.54+4.38 a 1.78+0.03 a 37.75+1.37a 1.65£0.07 a 4075504221 a
W3F2 117.68+3.57 b 1.5420.01 ¢ 34.65+1.42 cd 1.51£0.12b 3729.70+1.42 ¢
WI1F3 115.63+3.63 ¢ 1.22+0.03 gh 30.25:1.36 gh 1.3420.06 ef 3309.80+1.34 gh
W2F3 111.85+4.12 ¢ 1.27+0.02 ef 32.62+1.96 ef 1.35£0.11 ¢ 3334.50+1.58 fg
W3F3 107.5242.31 g 1.18+0.05 h 29.86+1.52 h 1.31+0.07 £ 3235.70+1.42h
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Table 3 Variance analysis of the effects of water, fertilizer and their interaction on growth and yield of pepper
b
= i P EVi| bR g AL FR 667 m’
K5 2 135.42% 10.35% 93.25% 8.54% 124.63*
e 2 784.32%* 41.69%* 185.41%* 38.65%* 875.48%*
KRGy = HERE 4 327.85% 31.52" 46.78%* 21.63%* 216.57**

TE ¥ RIRAE 0.05 KT Z 5235, FRIRAE 0.01 KT 257w 2%

AR E A AR R COnT VAR R (1R U S
PR B A A AR AR X B, 2 N 67.53 mg - gt
10.46%-4.46 mg-g'.1.86 mg-g'.325.43 pg-g', H
AR AR A O S R R S B R
fen T A AL B 5 TR W3F3 Ab B ) BRB AT 1 A L Tl
TEPERE A AR 3R C LAV PR R 1 U R R IR

EE

TEETR R, 700 N 54.36 mg- g 8.57%
3.27mg-g'.0.84 mg-g'.238.62 ug-g'. 5 W3F3
Lt , W2F2 & 4845 73 ) i 35 42 5 24.23%22.05% «
36.39%- 121.43%36.38% , ¥t B £ W2F2 /K AL tt
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Table 4 Effects of different treatments on quality of pepper

Qb wOAlEPERD /(mg-gD  wOEHEFEEYD /% wdEAER O/(mg g wilEHEEA D/ (mg-g)  wOF B E D/ (ug- g
WI1F1 57.85+0.25 ¢ 9.55+0.26 cd 3.55+0.12 de 1.08+0.67 ef 267.48+3.65 ¢

W2F1 59.62+0.34 d 9.73+0.34 bc 3.87+0.16 bc 1.27+1.23 cd 283.36+2.81d

W3F1 56.37+0.42 fg 9.36+0.27 de 3.65+0.24 cd 1.18+0.74 de 281.42+4.57 de

WI1F2 60.34+0.65 ¢ 9.86+0.19 b 3.96+0.17 b 1.63+0.67 b 314.85+5.24 b

W2F2 67.53+0.74 a 10.46+0.32 a 4.46+0.22 a 1.86£1.42 a 325.43+2.65a

W3F2 62.56+0.86 b 10.21+0.41 ab 4.38+0.18 ab 1.35+0.72 ¢ 296.47+3.76 ¢

WI1F3 55.48+0.52 gh 8.86+0.28 fg 3.36+0.23 fg 0.96+0.58 gh 250.54+2.85 fg

W2F3 57.52+0.43 f 9.154+0.34 ef 3.4540.19 ef 0.98+0.46 fg 254.17+£3.14 f

W3F3 54.36+0.44 h 8.57+0.25 g 3.27+0.24 g 0.84+0.82 h 238.62+3.05 g
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Table 5 Variance analysis of the effects of water, fertilizer and their interaction on quality of pepper
FSES H ﬁu{ﬁ%ﬂf - = , - ; - S
VA TERE S PR E A &R YR C R VAR SR AR
K5y 2 167.48%* 54.78%* 41.57* 187.63%* 257.46%*
ekt 287.64** 36.49* 156.48** 96.76* 748.85%*
KTy >R 4 86.53* 10.25 98.74%%* 287.58%* 33.64

3 e
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