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Responses of growth, quality and photosynthetic characteristics of pepper
to new-type fertilizers in Guizhou typical yellow soil
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2. Fertilizer demonstration plant of Guizhou Provincial Academy of Agricultural Sciences , Guizhou Guiyang 550006, China;
3. College of Resources and Environmental Sciences , Southwest University , Chongqing Beibei 400716, China )

Abstract: In order to explore the effects of new-type fertilizers on pepper in Guizhou yellow soil, a pot experiment
with treatments of new-type fertilizers (including FHF, BSX, WDX, BMX and CXDF) was conducted, and the growth,
quality and photosynthetic characteristics of Guizhou pepper were measured. The results showed that the application of
new-type fertilizers increased the height by 0.72% ~ 3.76% compared with the FHF treatment, but there were no effect
on the stems of the pepper. The new-type fertilizers significantly increased the tiller number and yield, the number of
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tiller and the yield per plant were increased by 12.26% ~29.77% and 2.65% ~ 19.75% compared with FHF, respec-
tively, and the highest yield was WDX treatment of 300.35 g plant~'. There were differences in pepper quality between
the different types of new-type fertilizers, with BSX reducing the content of nitrate by 23.93% , increasing the contents
of reducing sugar by 10.65% and the contents of Vc by 38.61% compared with FHF treatment. CXDF treatment signifi-
cantly reduced the content of nitrate by 12.64% , while WDX treatment significantly increased the content of V¢ by
56.21% , but the content of Ve among BMX and CXDF treatment were significantly decreased. Correlation analysis
showed that the plant height, tiller number, net photosynthetic rate ( Pn), CO, concentration ( Ci) and transpiration rate
(Tr) were significantly correlated with pepper yield. The stepwise regression equation was ¥ =52.316X; — 1.714 X4 +
640. 888, where X was CO, concentration ( Ci), X, was transpiration rate (Tr), the correlation coefficient was 0.924.
This showed that the CO, concentration ( Ci) and transpiration rate ( 7r) of leaves played a leading role on pepper yield
formation. In summary, new-type fertilizers demonstrated strong effect of on the growth, quality and photosynthetic char-
acteristics of pepper in yellow soil, with the stable slow-release fertilizer( WDX) and coated slow-release fertilizer (BMX)
showing the greater influence.

Keywords: new-type fertilizers; pepper; yield; quality; photosynthetic characteristics; yellow soil region
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WSO TV A 7] 7t I Ach B 1 R ZE KL CK A 38 T
12.44% ~31.56% , LA FHF Zb 325k R, Hik ol
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Table 1 Fertilizer type and the application rate treatments

pusiil

HERHH /(g pot ™)

IERRRRES/ (g pot ™) gt /(oo 1)

N:P,05:K,0 Fertilizer Calcium .
Treatment . Potassium sulfate
application amount superphosphate
CKOCARAE No fertilizer) — — 37.50 10.00
FHF(PY 75 A0 s
Xiyang compound fertilizer) 15:154135 30.00
ZE
BSXURKBARE 16:10:16 28.13 14.06 —
Water conservation slow release fertilizer)
WDX (B R - B
Stability slow-release fertilizer) 16:10:16 28.13 14.06
T 27 B¢
BMX(BLIRELZ R 18:8:16 25.00 20.83 1.11
Coated slow release fertilizer)
- 23y 2B
CXDF( KA 46:0:0 9.78 37.50 10.00

Long-acting nitrogen fertilizer)
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Fig.1 Changes of biological characteristics of pepper in different fertilization treatments
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M204.47 g- Bk, ZHZR L ERME B E ST
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UEAh, B 2P Bl A R LA AT BER S e 2
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PRl (<440 mg-kg™ "), AR E RS R R & B AR 1)
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A NE(FHF) A7 EE , i B A 29 REAE AT DL A 38 s b FURL
FE R 0.45% ~ 10.65% i1 20. 12% ~
23.97% , Ho BSX AbFE Y8 J5E & i 22 = T FHF
AbHE, BSX A1 WDX AZbFE ) Ve 5% 54 348 FHF 4t
PRI &N T 83.61% F1 56.21% , 1fii BMX 1 CXDF
AEFRI 359 B FRAG T 38.80% Al 16.87% , P B /K
TRIFIFRE MR AE A R T B Ve &R Tt .

®2 TEMBAELENHRRS EYS 8K

Table 2 Tiller number and yield level of pepper in different fertilization treatments

b SYBESL Tiller number P Yield
Treatment No. /plant B CK £ /% % FHF + /% g+ plant ™! B CK=/% % FHF + /%

CK 14.67+2.89 b — — 101.09£39.05 e — —
FHF 25.33+4.16 a 72.69 — 231.45+35.10 cd 128.95 —
BSX 30.33£6.66 a 106.75 19.75 259.82 +43.00 be 157.02 12.26
WDX 26.00+4.58 a 77.23 2.65 300.35+37.91 a 197.11 29.77
BMX 28.00+4.36 a 90.87 10.54 283.28 +35.60 ab 180.22 22.39
CXDF 24.00+3.46 a 63.60 -5.25 204.47 £22.86 d 102.26 - 11.66
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2.4 FEIPERLIT BRI & 45 IR0
HAEREEY - B S 2 R &, 1 mt
A AR R PR EY = 1) B EER . DRI
I R SRS S HOE (£ 4) , TR it JE AL $5 1) ¥
A HR P B 2T CK AL, HEHE R 150.34%
~459.43% , L) FHF 1 BMX Ab B AL ; AL S Gs
DL BSX Ab i K, H i % % F FHF I CXDF 42,

{H5 WDX il BMX Ab B 22 52 38 1) &) 2 7K - 5 A ]
CO, WIE Ci 5¥HOGE R Pn ARUM I, DL CK A3
) Ci fx K, .5 T FHF, WDX ., BMX 1 CXDF 4t
WA FEAC AL B Ci 25 AN WA 5 46 78 P i %
Tr 751, BSX, WDX #1 BMX 4bBfY Tr $4 B 25 T
CK 1 FHF 4b B, 43 5 % CK #1 FHF Ab B 32 5
96.15% ~ 120.37%H1 115.91% ~ 142.58%,
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Table 3 The quality of pepper in different fertilization treatments

b3 HARELR Nitrate IBJFHE Reducing sugar HEE Crude protein Ve

Treatment /(mg-kg™)  EFHF: % /(mgg™!) B FHFz % /% BFHF+ %  /(mg-100g™') % FHF = %
CK 81.33£4.07b — 5.93+0.30 ab — 9.3120.47 b — 1.07£0.05 ¢ —
FHF 78.47+3.92 b — 5.530.28 b — 9.19%0.46 b — 0.89+0.04 d —
BSX 88.24+4.41 a 12.45 6.12£0.31 a 10.65 11.04+0.55 20.12 1.63+0.08 a 83.61
WDX 81.22+4.06 b 3.52 5.55+0.28 b 0.45 11.28+0.56 a 22.79 1.39£0.07 b 56.21
BMX 59.60+2.98d  -23.93  6.03£0.30 ab 8.95 11.14£0.56 a 21.18 0.54+0.03 f -38.80
CXDF 68.72+3.44c  —-12.64  5.88+0.29 ab 6.24 11.39+0.57 a 23.97 0.74%0.04 -16.87

x4 TEHELRALEERBLSHFIE

Table 4 The photosynthetic characteristics of pepper in different fertilization treatments

FEHER P SALRIE Gs JiLfE] CO, WeBE Ci

Trf,ftfim Net photosymfheti(i rate Stomatal cnilductance Intercellular CO, concentration Tl‘anspirat{on ra}e

/(pmol-m=2+571) /(mol*m™2+s71) /(pmol * mol =1) /(mmol+m=2-s1)
CK 0.37+0.15d 0.033 +£0.003 be 350+ 10 a 1.42+0.06 b
FHF 2.05£0.47 a 0.033 +0.010 be 274 +44 ¢ 1.29+0.31 b
BSX 1.36+0.20 be 0.058 £0.022 a 324+ 17 ab 3.13+1.31 a
WDX 1.57+0.06 b 0.041 £ 0.010 abe 294 + 16 be 2.79+0.82 a
BMX 2.07£0.25a 0.052 +0.008 ab 296 + 17 be 3.05£0.55a
CXDF 0.93+0.14 ¢ 0.022+0.002 ¢ 295+ 1 be 1.26+0.07 b
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Table 5 Relationship between biological characters, photosynthetic characteristics and yield of pepper

AR AT AT Tt LIPS
Correlation analysis Factor Equation Correlation coefficient
M5 Plant height X, Y=7.0024X, - 563.53 0.635"
ZZH Stem diameter X, Y =281.6X,-563.53 0.450
L JYBERL Tiller number X3 Y =7.7811X5 +37.708 0.683"
Simple linear Pn X, Y= —78.54X; +290.34X, + 10.077 0.876" "
correlation analysis Gs Xs Y =1841.8X5 + 157.11 0.422
CGi Xs Y= - 1.3032X, + 628. 16 -0.565"
Tr X, Y =40.073X, + 143.73 0.577"
BN Y =52.316X; - 1.714 X, + 640. 888 0.924" "

Stepwise regression analysis

W= w43 RIFRIRAH MR B3 (P <0.05) Atk B (P <0.01),

Note: * and * * indicate significance at P <0.05 and P <0.01, respectively.

b PR I S 05 B IR B, DA il
AR AZ BRI K L (BSX) s T (WDX) il JiE
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NO;~™ — N By W2 B2 DL e R E R A A
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