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Effects of mineral conditioner on agronomic traits, yield and quality of

pepper in sloping farmland
ZHANG Yuru"*’, ZHOU Xuan"?, LUO Xianghong*, ZHANG Jie’, LIU Lu’, TANG Xiwen’, CHU Fei"’,

LUO Zhuo"?, PENG Zhihong"?

(1. Hunan Cultivated Land and Agricultural Eco- Environment Institute, Changsha 410125, Hunan, China; 2. Yuelushan Laboratory,
Changsha 410128, Hunan, China; 3. School of Life and Health Sciences, Hunan University of Science and Technology, Xiangtan
411201, Hunan, China; 4. Xiangtan Agricultural Comprehensive Service Center, Xiangtan 411104, Hunan, China; 5. Xiangtan County
Bureau of Agriculture and Rural Affairs, Xiangtan 411228, Hunan, China)

Abstract: To determine the optimal application amount of mineral conditioner for improving pepper cultivation on sloping
farmland, A field plot experiment was conducted at a sloping farmland site in Xiangtan, Hunan province. Six treatments
were established: No fertilizer(CK), conventional fertilization(CF), and conventional fertilization combined with different
application rates of mineral conditioner (750 kg -hm?, 50SC; 1500 kg -hm™, 100SC; 2250 kg -hm?, 150SC; 3000 kg - hm?,
200SC). The effects of mineral conditioner application on the growth, yield, economic benefits, and quality of pepper on
sloping farmland were evaluated. The results showed that compared with the CF treatment, the application of mineral con-
ditioner significantly increased pepper yield by 30.72%-51.72%. Among all treatments, the 150SC treatment achieved the
highest yield(8 957.11 kg -hm™), and generated a net increased benefit of 58 639.32 Yuan - hm™. Compared with the CF

treatment, the 150SC treatment increased single fruit mass, fruit transverse diameter, and fruit vertical diameter by
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29.04%, 26.63%, and 19.86%, respectively. The plant height of pepper in the mineral conditioner treatments increased by
13.24% to 18.90%, and the leaf SPAD value increased by 4.27% to 12.29% related to the CF treatmen. Additionally, com-
pared with the CF treatment, the application of mineral conditioner increased fruit vitamin C and soluble sugar content by
0.75% to 5.00% and 5.00% to 24.55%, respectively, while reducing nitrate content by 10.27% to 32.04% and increasing

fruit total nitrogen content by 6.94% to 8.55%. Correlation analysis indicated that the improvement in pepper agronomic

traits following conditioner application significantly influenced the yield and quality of the edible fruit parts. In conclu-

sion, the appropriate application of mineral conditioner can effectively promote the growth and development of pepper on

sloping farmland, significantly enhancing fruit yield, quality, and economic benefits. Among all treatments, the applica-

tion rate of 2250 kg - hm?(150SC)demonstrated the best overall performance.

Key words: Mineral conditioner; Sloping farmland; Pepper; Yield; Agronomic trait; Quality
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Table 1 Basic physical and chemical properties of tested soil

fobr wCHEHLED T w( AR w4z w(EHD  wBEE)  wCHRD  wGH R

Ir:‘d;\ pH OM content/ CEIé y (c)rrtol f N TN content/ TP content/ TK content/ AN content/ AP content/ AK content/
* (g-kg" & (g-kg" (g-kgh (g-kg" (mg-kg™" (mg-kg") (mg- kg™

41 Value 5.18 34.40 13.00 2.27 1.23 17.10 177.00 38.80 189.00

L2 ## AR

PR A T AR, HH IR T RO R
WAL T o Al e} & Fh ikt 5 A kL
(N.P,Os KO JFi & b 15:15:15), (s F ik H 2B 25
JEMVA BR A AR 72 0 P 5 B A [CaO & & (w, 5
[6])=25% , Si0, & E=20% , MgO & =4%,Mn &
#=0.1%, pH=9.0~11.0], ARIABER F & FE IR #h
B VR T EERL, B A R BRBESE
iR TC R, il A R E IR R A R A R A
775 R (N & E=46%) AR EE T GRIHD A BR A

1.3 Rt
I IL B E 6 MLEE, 435 CF . i # it i
50SC i R Tt I 164 a4 Jo 1 B 75 (750 kg - hm™)
100SC: 7 Bt L3S ity 470 0 R #2771 (1500 kg - hm™)
150SC 7 Bt A 1S ity 470 o2 1 277 (2250 kg - hm™)
200SC: 5 FHL it AT K jta i 47 5 1 355751 (3000 kg - hm™)
DAAS Jii JIE A A 55 B CCROD o B0 J5 1R 2 7] I 6 e —
WHEE N, 55 — KB it JR 2 30 kg - hm” + & & e
60 kg-hm?, 55 ~GE N E 5L 60 kg-hm?. HAKJE
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Table 2 Fertilizer dosage formula (kg -hm®

S LM H & JREHEH & 50 #1705 &=
posil " : . -
Compound fertilizer Urea applica- Mineral conditioner
Treatment S . S
application amount  tion amount application amount
CK 0 0 0
CF 870 30 0
50SC 870 30 750
100SC 870 30 1500
150SC 870 30 2250
200SC 870 30 3000

ANX AN 20 m*, H/NX S 3 28, R KA
3m, W4 2m, 4 03 m, ZBYHTEL 0.5 m, FF2EH
H 20 BRI ATEEZ) 0.5 m, BREEZ) 0.3 m. BEML
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Note: Different lowercase letters indicate significant difference at 0.05 level. The same below.
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Fig. 1 Plant height and leaf SPAD value of pepper in sloping farmland under different treatments
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Fig. 2 Single fruit mass and fruit size of pepper in sloping farmland under different treatments
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Table 3 Yield of pepper in sloping farmland under different treatments

AL P Treatment /NX A Plotyieldkg =5 Yield/(kg-hm™) Lt CK+ More than CK+/% Lt. CF+ More than CF+/%
CK 9.99+0.68 b 4993.58+339.31b

CF 11.81+0.48 b 5903.63+240.19 b 18.22

50SC 15.43+0.51 a 7 717.05+255.77 a 54.54 30.72

100SC 16.45+1.91 a 8223.74+955.75 a 64.69 39.30

150SC 17.91+£1.52 a 8957.11+757.58 a 79.37 51.72

200SC 17.19+1.12 a 8 593.76+558.50 a 72.10 45.57

T F BT R A E NG FRERIRAE 0.05 KT EREE .

NA.

Note: Different lowercase letters in the same column indicate significant difference at 0.05 level. The same below.
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Fig. 4 Quality of pepper fruit in sloping farmland under different treatments
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Table 4 Nutrient content of pepper fruit in sloping 15 i%g B AR ESE CRELESE. %*ﬁﬁ
farmland under dlffe‘rent treatments (g-kg') 3%357]‘&42%IE$H 9,% ﬁ%ﬁi 5 ‘? %%1: 11 .
Qb3 w( &%) wCET) w(A ) y P
Treat- Total nitrogen Total phosphorus Total potassium éjj\{l > T//ﬁ' lﬁ* i—:’i*& ez %4 1E )F H 3%
ment content content content 2.8 i&*#im#%*ﬂg—jﬁ§&ﬁﬁ
CK 15.94+0.05 d 3.37+0.06 b 26.20+0.03 b
CF 17.08£0.19¢  3.99+0.06 a 27.09£0.53 a H% 6 AT, &5 CF AEFEA L, S0SC. 100SC.
50SC 18.414034ab  4.19+0.01 a 27.55:0.29a 150SC200SC A F I B b AR5 T UL 2 70 Tl 42 v
100SC  18.54x0.03a  4.08+0.29a 27.7740.07 a 74.46%93.75%+121.30%F1 99.18% , /= # Lt 73 Jill $&
150SC 18.32+0.25 ab 3.96+0.04 a 27.61+£0.03 a —-[% 26.44%\30.47%\37.74%$H 28.22%. ﬁﬁﬁﬂi E/TEEF
200SC 18.27+0.44 be 3.77+0.12 ab 27.22+0.10 a
RS BIEMREMEXMSES
Table 5 Correlation analysis between different index
R sk Rk X AV
- em K WESRDE R Wi i (D WER GRG Gy gl gay
Index Yield Ple'mt Leal SPAD Sm'gle Fruit le,t Vitamin Soluble Nitrate Fruit N Fruit P FruitK
helght value fruit tr.ansverse Vf?ITlCal C contentSUgar content content content content
mass diameter  diameter content
7= Yield 1
Pk Plant height 0.994%* |
-} SPAD 18 0.911*  0.905* 1
Leaf SPAD value
R 0.928**  0.892*  0.923** 1
Single fruit mass
bz 0.944%%  0.917**  0.868* 0.974%* |
Fruit transverse diameter
Rt 0.966**  0.950**  0.876* 0.954*% 0.984** |
Fruit vertical diameter
MfERCERE 0.778  0.813*  0.822* 0.680 0.712 0.699%* 1
Vitamin C content
AEVERE S R 0.958**  0.936**  0.962** 0.978** (0.948%* 0.933 0.783 1
Soluble sugar content
THIR & & -0.599  -0.636  —0.400 -0.436 -0.610 -0.596 -0.740 -0.481 1
Nitrate content
RLEG 0.936**  0.960%*  0.935%* 0.817* 0.810 0.863* 0.856* 0.891* ~0.539 1
Fruit N content
RS & 0.568 0.613 0.780 0.521 0.460 0.531  0.710  0.587 -0.225 0.793 1
Fruit P content
R aE 0.844%* 0.874%* 0.930%* 0.775 0.767 0.807 0.903*  0.838* -0.548* 0.952* 0.900 1
Fruit K content
H*RIRTE 0.05 K2 M C, #FFIRTE 0.01 AR G
Note: * represents significant correlation at 0.05 level, ** represents extremely significant correlation at 0.01 level.
xR 6 AEIIETIRHMERMEF N
Table 6 Economic benefit of pepper in sloping farmland under different treatments
JOSE e JEEP N IR 4 CF+ gsdae
Treatment  Total output /(Yuan-hm?)  Total input/(Yuan-hm?) Net benefit/(Yuan-hm?) More than CF+/(Yuan-hm®) Input-output ratio
CK 59 922.96 42 150.00 17 772.96 1.42
CF 70 843.56 44 346.00 26 497.56 1.60
50SC 92 604.60 45 846.00 46 758.60 20261.04 2.02
100SC 98 684.88 47 346.00 51338.88 24 841.32 2.08
150SC 107 485.32 48 846.00 58 639.32 32 141.76 2.20
200SC 103 125.12 50 346.00 52779.12 26 281.56 2.05
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