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Effects of chemical fertilizer reduction and different amounts of compost

on yield and quality of mini Chinese cabbage
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Abstract: In order to screen out the best fertilization treatment suitable for the growth of mini Chinese cabbage, no fertil-
ization (NF) was used as the control, the local chemical fertilizer application amount (C) and the local chemical fertilizer
application amount reduced by 30% (R) were the two chemical fertilizer application levels; 0, 400, 600, 800 kg - 667 m™
were four compost application levels. The two factors were combined into 8 treatments to explore the effects of fertiliza-
tion treatment on growth, yield and quality of mini Chinese cabbage. Compared with the control, the plant width and ball
height of the treatment with local chemical fertilizer reduction of 30% + 600 kg - 667 m* compost (R6) increased by
33.11% and 26.23% respectively, which were higher than those of conventional fertilization and chemical fertilizers. Oth-
er treatments that reduced fertilizer use; R6 increased both dry and fresh mass compared with other treatments; the biologi-
cal yield and economic yield of R6 increased by 52.23% and 120.21%, respectively; and the R6 treatment increased the vi-
tamin C, soluble sugar, soluble protein and amino acid contents of mini Chinese cabbage and reduced nitrate content sig-
nificantly. The principal component analysis results showed that the R6 treatment ranked the highest. In summary, 30% re-
duction of local chemical fertilizer plus 600 kg - 667 m” compost treatment can significantly promote the growth of mini
Chinese cabbage, increase yield, and improve quality. This fertilization method can provide scientific fertilization basis
for the high-yield and high-quality production of local mini Chinese cabbage.
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Table 1 Basic physicochemical properties of test soil

wEED  wl&iH  wlaH) w SR ED wOE R wCH D wCENLITD

Ei=a1 Total N Total P Total K Alkaline N Rapid available Rapid available ~ Organic matter EC/

Index content/ content/ content/ content/ P content/ K content/ content/ (mS-cm™)
(g-kg" (g-kgh (mg-kg")  (mg-kg" (mg-kg" (mg-kg™" (g-kg"

U Value 0.53 0.91 8.60 76.42 117.40 237.70 14.03 8.12 0.242

1.2 #
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20.0%) 6 H #55E T A JCAEHEA R AR AR . %
15~18 t JERRANIN 1 kg & 1% B 71 9 b 14 945 00 B4 711
HEAR & KB & 60%~65%, HEE R 1 mJE T
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Table 2 Experimental design

AbPE Treatment  Jifflll = Fertilizer amount

NF ASHEAE No fertilizer

Co bk Bt FH ANl AR Local chemical fertilizer amount +No compost

Cc4 2 AL B itE FH H+400 kg - 667 m? HERE Local chemical fertilizer amount +400 kg - 667 m? compost

C6 4 H Ak ARt F 2 +600 kg - 667 m” HEfIE Local chemical fertilizer amount +600 kg - 667 m™compost

C8 2 14K AR it FH E+800 kg - 667 m” HEfIE Local chemical fertilizer amount +800 kg - 667 m™ compost

RO 24 Ml Ak I it P B0 B 30 Y%+ ATt HE I Local chemical fertilizer amount reduction of 30% +No compost

R4 24 i Ak I it B0 B 30%+400 kg - 667 m> HEIE Local chemical fertilizer amount reduction of 30% +400 kg - 667 m*compost
R6 b Ak it A sk 30%+600 kg - 667 m? #EAE Local chemical fertilizer amount reduction of 30% +600 kg - 667 m” compost
RS b Ak it A Sk 30%+800 kg - 667 m? HEAE Local chemical fertilizer amount reduction of 30% +800 kg - 667 m” compost

R H 4 38 3% 4 ~F i vk i s K 36 TP % T i e
JIE A R 1 A LA, 5T Gt ot U A 1 7
SR B IR AL AT R 7 P e BB I &, TR
IR T N.P.Os KO iR L 1:0.45:1.57, H AL AT
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3.86 kg- 667 m*, H 1 N & jii 0.8% , P,Os I Jife
55.24%,K,0 #ifi 55.65 %. A4S A,k 2
Pk IR AL B QU 30% ANk D S 1 30% 73301 5
LRI R AV HRICIR G (E IR, T ik 58 e
FELHT— IR PR 338, FFERPHE S 5 2 FhAb B R AL AE
BRI 70%H TE R, 2 5 55 B 1 (20%) 45
BRI (30%) I 5 BRI (20%) 43 3 IRiE T %4k
i e A LK 3.
1.4 NEIBHRRTTE
141 ARAGARGGM 2 SRRSO, A
AL FRBEATLIZE L 10 P, A5 RO 5 35k I 350 1) 2K T g
(PR S e Bk s RS R 0.1 em 19 B R
T ObRC R AR B FRIE (A, R 5 1 738 I i
NPT (B, 1 FHAR R TR 2 STt SRR R 52 T A -
PRI 552 T AR /em?=TTIx AxB/4 ; Fi B8 7 FERR B R AR %
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Table 3 Fertilization amount of each treatment

(kg-667 m*)
AICHE LS #EAHE deasE -
. HEAE A &=
yosii N P,O; K.O Chemical
- o . . Compost
Treatment fertilizer  fertilizer  fertilizer fertilizer
amount
amount amount amount  amount
NF 0 0 0 0 0
Co 3.54 3.54 3.54 10.62 0
C4 3.54 3.54 3.54 10.62 400
C6 3.54 3.54 3.54 10.62 600
C8 3.54 3.54 3.54 10.62 800
RO 2.46 1.11 3.86 7.43 0
R4 2.46 1.11 3.86 7.43 400
R6 2.46 1.11 3.86 7.43 600
R8 2.46 1.11 3.86 7.43 800

MR 30 min, 80 °C ML R IEHE E ST E

142 FEewe Rl ik 2SRRGB
/NIX BEMLIEEL 15 #k , 56 8842 H 5 SR F H IRD AR v
CREFAE S 0.01 k) BRI, T BN AED = &, KBk
R AN E AR S SRR TN AT R
RIGTTHET R G5 RB=45 =/ L& .
143 EHR&AME  FEEESRBON , B/ X b
HUE B R /IN &) — B 10 Bl tek 32, Bk i 4k 22
(1) 1/4 K BV S1 04T & SR 52 , SR A 2, 6- S By e
Myt e 4e b R C RS BB E AW
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nit-700P A4 7 1 W e 43 0 5% FE 11l 8 Ca. Cu. Fe.
Mn.Zn.Mg JTE & &
1.5 HELESEE

X H Microsoft Excel 2019 F1 Origin 2022 47
B AL HANVE B, B SPSS 20.0 347 2 57 5 4
M A R 53 T

2SR5
21 R AR S AL R SRR RO B A

A

H P 1-A AT %0, C0.C4.C6.C8 HIFkIE 5 NF
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RO. R4, R6. R8 5 NF A [k 7 4l 2 & 3.20%
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Note: Different small letters indicate significant difference among

different treatment at 0.05 level. The same below.

1 FERAELIESHERRAL X Sk iR F Bk = RS20
Fig. 1 Effects of different quantitative fertilizer and
compost treatment on plant width and ball height of mini
Chinese cabbage

22 TEREXRESHERLEXEERTHRE
gEA)

H12 3wl K, £E 4 FPAH A A SENL B AL EE N, 6

JIE Uit 30%0 b P F) Sk fek =i 1t I o J 3t S T
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Table 4 Effects of different quantitative fertilizer and compost treatment on dry and fresh mass of mini Chinese cabbage

ab 3 b b fE o b R o A i E o Ho R FKE
Treatment Fresh shoot mass/g Fresh root mass/g Dry shoot mass/g Dry root mass/g Moisture/%
NF 218.91+17.21d 2.47+0.29 d 12.90+0.62 d 0.42+0.01 d 94.11
Co 229.94+0.43 d 2.98+0.29 cd 15.80+0.51 cd 0.46+0.02 d 93.13
C4 245.09+14.13 ¢ 3.72+0.42 ¢ 17.37+0.97 ¢ 0.61+0.03 cd 9291
C6 260.44+41.13 b 3.79+0.38 ¢ 19.96+0.88 b 0.69+0.03 ¢ 92.34
C8 278.62+7.07 ab 4.25+0.38 ab 21.17+0.60 b 0.84+0.01 ab 92.40
RO 238.09+3.39 ¢ 3.31+0.38 cd 18.07+0.59 ¢ 0.67+0.02 ¢ 92.41
R4 273.45+3.83 b 3.93+0.39 ¢ 20.75+0.56 b 0.77+0.03 b 92.41
R6 305.97+8.53 a 5.11£0.21 a 24.59+0.92 a 1.12+0.08 a 91.96
R8 298.98+5.13 a 4.40+0.44 ab 22.77+1.39 ab 0.98+0.02 a 92.38

T AP F NG FRER IR AL BLFIAE 0.05 KT EREE. T,

Note: Different small letters in the same column indicate significant difference among different treatment at 0.05 level. The same below.
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Table 5 Effects of different quantitative fertilizer and

compost treatment on the yield of mini Chinese cabbage

e i%ﬁ% . é’é%ﬁi ' é’é%%iﬁl
Treatment Biological yield/ Economic yield/ Economic
(kg 667 m*) (kg 667 m*) coefficient
NF 4064.524423.12bc 1 853.66+43.62 d 0.46+0.02 d
Co 5387.23+113.51 ab 3 283.82+35.24 b 0.59+0.04 ab
C4 4122.14473.26 bc 2 994.84+26.52 b 0.65+0.04 a
C6 3839.10£151.47bc 2 699.32+14.18 ¢ 0.59+0.06 ab
C38 3536.83+180.85¢c  2459.35+15.25¢cd  0.68+0.02 a
RO 4175.21498.08 bc 2 965.22+34.28 bc  0.68+0.08 a
R4 5448.27£171.67 ab 3 440.55+39.62 b 0.65+0.15 a
R6 6187.36£156.27a 4 081.87+29.51 a 0.72+0.20 a
R8 4 855.78+182.27 abc 2 841.66+144.53 bc  0.62+0.07 a

24 AERAEHRSHELIES EERARNE
fa]

B 2-A A4, H R 4 NALFRI4EE R C
SEMB T NF 295 2 F %5 19.25% . 25.08% -
30.03%+32.05%, At AE R 4 A FEARES T NF 4351

.98.

R 26.92%.26.18% + 33.41% . 26.89% , FL
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T oAt Ak B AT B v ik SR 4 AR R C AR THI AR
Rl
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Fig. 2 Effects of different quantitative fertilizer and compost treatment on the quality of mini Chinese cabbage

x6 TREASWIESHERLIENEERY RTE 2T
Table 6 Effects of different quantitative fertilizer and compost treatment on mineral elements content of
mini Chinese cabbage

(mg-kg")

JbBE Treatment  w(Ca) w(Mg) w(Cw) w(Fe) w(Mn) w(Zn)

NF 2224.61+0.81 g 2470.9846.65 g 2.83+0.01 f 104.17+0.60 f 5.68+0.03 g 30.63+0.01 g
CO0 2299.73+6.75 £ 2494014233 g 3.28+0.02 ¢ 127.03+0.74 ¢ 6.21+0.04 £ 32.80+0.51
C4 2338.18+6.27 2517.76+0.98 £ 3.52+0.01 d 135.77+1.11d 6.60+0.03 ¢ 35.78+0.50 f
Co6 2371.56+1.02 ¢ 2565.47+6.74 ¢ 3.80+0.04 ¢ 136.66+2.01 d 6.95+0.14 ¢ 39.58+0.30 ¢
C8 2417.64+7.07 d 2583.79+5.28 ¢ 3.87+0.02 ¢ 141.21+2.02 d 7.67+0.12 d 42.31+0.55d
RO 2 465.88+9.08 ¢ 2 622.61+1.90 d 4.63+£0.03 b 165.92+0.44 ¢ 9.77+0.11 ¢ 45.59+1.17 be
R4 2 637.96+18.45b 2 652.98+5.92 ¢ 4.59+0.03 b 165.10+1.19 ¢ 9.70+0.18 ¢ 46.69+0.43 ab
R6 2 966.55+2.42 a 2 811.52+1.03 b 4.78+0.04 a 212.97+0.16 a 12.41+0.27 b 48.11+0.11 a
R8 3003.56+7.65 a 2 897.93+£5.72 a 4.81+0.03 a 187.20+1.56 b 14.42+0.07 a 44.71£0.10 ¢

.99.



X ISR 5T

hOE R

37 %

4 NMEFRAF DL C8 $E X 4 Mot R & EAUR AT, B
NF 23 51 {2 3 1R 5 8.68%4.56%36.75%+35.04% ,
M R8 AL FE¥) Ca.Mg.Cu.Mn {5 & X Eb C8 43 7
B E PR 24.24%.12.16%24.29%88.01%. Ll L
45 R UL AR S 30% b BEXT CawMgCuMn &
P AR T U A, Fe R DL RS AbEE (AL
EV & 30%+800 kg - 667 m™> HE D R R T . R6
AEFEIR) Fe 1 Zn & & fxsr, 5 NF AHEC 20 2 2 32
= 104.44%F1 57.07%. 175 FUEAE A, X FeZn
SEREHRWERE C8 A, 5 NF BEREE T
35.56%-38.13%, & EH KT R6 L EEXIAE K FesZn P
Fhot 2 & 2R .
2.6 ERSOH
XF 17 AN bR AT B o b, Rk 7
N PEHURFIEE>1 19 3 A 5o 4 5l 9 11.826,
2.059.1.285, 7 ZTTHRZ 5371 4 69.563%12.110%
7.560%, RiTJ7 ZTTERE N 89.233%. PCl Z5&
HhR FR A T M S B, DL ATV YRR L AT
PEE E V4EA 3 CL2 HE R \Fe.Mn.Zn.Cu.Ca.Mg
GRERER PC2 L5 T A & R HIR
HEESIERER,PC3 48 T HRESE R ER.
=T ERDNNRFERR
Table 7 Principal component analysis and variance
interpretation

HF{E 7] & Eigenvector

1BF5 Index
PC1 PC2 PC3

FRT Ball height 0.584  0.147  0.602
FRIE Plant width 0209  0.806 -0.091
Hb B 5 & Fresh shoot mass 0.919 -0.328 0.017
Hi R EFEE T & Fresh root mass 0.897  0.132 -0.090
HJ A BE 5 & Soluble sugar content 0.773  -0.472  0.127
A PE SR H 4 & Soluble protein content  0.931  -0.212 —0.037
4E2E 2R C & Vitamin C content 0.770  -0.553  0.252
RHEM % & Amino acid content 0.968 -0.022 -0.176
SR #: 7 & Nitrate content -0.962  0.067 -0.108
Fe % & Fe content 0.968 0.143  0.009
Mn & Mn content 0.887 0.220 -0.342
7Zn & & Zn content 0.920 -0.200 -0.141
Cu ¥ & Cu content 0.924  -0.081 -0.212
Ca % Ca content 0.924 0.286 -0.182
Mg 4 Mg content 0.905 0214 -0.305
W7 & Biological yield 0.543 0.641  0.377
235 7 Economic yield 0.694  0.175 0.576
HF{IEH Eigenvalues 11.826  2.059 1.285
J7 ZETTHR % Percentage of variance/% 69.563  12.110  7.560
BRI ZTTR A Cumulative/% 69.563  81.672 89.233

LRE1S 7 ()R R 1370 5 BT %

-+ 100 -

TUHR T BLZ R, B F=F, % 69.563% + F) x
12.110%+F5x7.560%. AN [F A PRI 255 15 70 A1 HEA
IR 8 Ji7R RO AEFAG 73 i » Fe IO R8 AL HE, A
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gy TR AR A AL P
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Table 8 Ranking of different quantified fertilizer and
compost treatment

pm AR GEBNE)
Treatment rincipal component score Composite Rank
PCI(F)  PC2(F, PC3(F;) score
NF -1.62317 1.38915 -0.83193 -102.379359 9
Co -0.86201 0.59505 1.19756 -43.704393 7
C4 -0.68201 -0.58128 0.88792 —-47.769287 8
C6 -0.21403 -0.77726 0.026 13 -24.103645 6
C8 0.12452 -1.67400 -0.00768 -11.668216 5
RO 0.06342 -0.61023 -0.654 81 -7.928 563 4
R4 0.50033 -0.02585 -0.21125 32.894362 3
R6 1.674 71 1.14240 1.30183 140.174 150 1
R8 1.01823  0.54200 -1.707 76 64.484 087 2

3 W4
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