2023 9 A
Sep. 2023

TEWEHEK 224
Journal of Irrigation and Drainage

#4255 %9
No.9 Vol.42

WEHS: 1672 -3317 (2023) 09 - 0040 - 06

K BEHE & FHELESE 8 F A BTRYS2N

DEEY, HEEt, I, mes’, krgl
(LHA & R WA FEF A, 20 7300705 28Rk kg BESRE, M 730070)
W OE: (B 6] AR R AR T T A T A KB SR K [ ] RS £ K%

e 26 ABEMA, RE 3ANEBAK A ZAIEAKF, Kot 9AKIE, MR AR T 89443 K ot K92 Aoty
B, FEASMAGT. Bt RSO IR EREAEAT, AT REJHA IR Z R BRE FRIFNHE RS Fo 6L 3T

I IE R BRI RB S L [ R] EAE,

HRERAKEL ARG HETRALR LR rhidd R e > Ef %R,

KIEXEZ e TEKEMREEE, KEBOBEKT, HZF2 &2 (FRVR) TEEFRSHEEEIHKRS
. AEE P2, TERENER VeE, Bt R EEE, RIAAREE. AT EZROOATF LKL,
FE. BRF L2 ANBRERY IR OESER, ARRAKRESL 91.87%, H2F2 X THATREHK
ERAEEZZEMEERFOREBEZLEZERIRE. [Z] 7THARATEXEERE T RIESSEX
K KT IR A ® M H K6 70%., 028 N % 330 kg/hm?, P,0s # 195 kg/hm?, K,O # 450 kg/hm?,

Xk B OR: AEARER; BEE; Kesd; TASSN: KEBRKE
doi: 10.13522/j.cnki.ggps.2023093

FESHES: S635 HERFRERRD: A

= 40}

OSID: w3

DEE, B, IRH, F KEEAaXEER MR FERHIKFER, 2023, 42(9): 40-45.
MA Yanxia, CHEN Jingru, WANG Xiaowei, et al. The Combined Effect of Water and Fertilizer on Yield and Quality of Mini
Chinese Cabbage in Cold-cool Irrigation Area[J]. Journal of Irrigation and Drainage, 2023, 42(9): 40-45.

03 &5

CRF 5875 3] T 16 7 R v X R
BAUIRZEROR, B FiR Sk (315 R 1) AR 4%
5 N2 AZ X SR A S AR Lk AR T Rk, 2
PRI SR R R . AR, S
FRCA 2 ST 2 AR DL B — RS RE P SR, 24
HiSEAATAE ) “ sk i B R, SBUKIEH
VIR, AR, HAT, WTEE
JIBE T 3G VEE K A — A AR T 38 S o v o K B
it A S v A B T 28R M, (B BORAE 2 e
e T 2 T AR I N PR 17K 5 R 1 R
R TV THOVRE XI55 T Vi VR ek ek S £ TR R VR e o
OB R A AL 1 . (Tt ] V5 i
R, & BV A = A B
(P, SRR R, AR R SR A K R R
B, BRMEERR, REBIRTFAIEERA GRS
FEEANE R, Pt sk i, SRR K
R SRR A T BB R SR I A R, K
R R BER I E AR . BRIk,

Wrks EEA: 2023-03-13 {EEIAHR: 2023-04-25 [4g kR AHA: 2023-09-14
HEWR: EXARRBZIESTIE (32060678); Hilt# H AR LT
H (22JR5RAT761); Hli & Ak A} 2Bt B w1 R H (2022GAAS26)
E&®f: LE/ (1982-), 1. RIWFFCR, M1, FENHEFERERL
b 5 K R R AR BF 7T . E-mail: mayx1982@126.com

© GEBHIKZIRY 4mi53E8, FFMIEEL CC BY-NC-ND ¥

40

TE ) 7K RS G T L 2 R v T R R e e S (R AR
PR KSE ARSI TR, & B KA
BERERE R AR, HREKERS KT .
AKAEFE A6 S I BRI A Z MR 7= B R B )
&, SRIKIEEE A H RN At
BRESERE, R BT [N ] R e
KRR A R AKRE  FE AT 7
B2, BRI G A D E XS VR B SR R I LR
T 0 S PR R K AR S A U e D o DO e 5k
TR AR Y ST, ASHIEFT DA MR R A B S
BRI RE, PRI AN [ 7K BE R A 0] e e S AR K T
PR TR, i s R KRR S,
2 Hb G G SR K IR B R LR 2R A
1 M5
1.1 RIEXHEER

RIE T 2021 4 7—10 A 7EH A LB Fik &
REGuE (38°26'N, 101°92' E) #4T, iZiAE6us i TH
AT P E R R ) 4 B K B B IS XA 1998 m,
PRI 5.5 C, AR EN 221.0 mm, 4F
PR RN 2067.9 mm, NN 121d, H I TE
72 800 h LA k. RGN 1 H PSR oK &=
Bl 1 o it IR RO+, e FE AT
0~20 cm ) ) 145 pH {54 8.26, EC 74 0.517 mS/cm,
AHUFR RN 12.81 glkg, % &N 0.65 g/kg, BRARE


mailto:mayx1982@126.com

HZE A KRR G0 S el S B i o AR

&4 101.60 mg/kg, WEEA 3.02 glkg, HEABEE N
50.60 mg/kg, 4= #H &y 81.54 g/kg, H AT N 152.86

mg/kg.
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Fig.1 Diurnal variation of rainfall and average temperature
during the growth period of mini Chinese cabbage
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Fig.2 Cumulative irrigation amount of different irrigation
levels during the growth period of mini Chinese cabbage
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Fig.3 Effects of different treatments on the longitudinal diameter and transverse diameter of mini Chinese cabbage
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Table 1 Effects of water and fertilizer treatments on single plant weight, net vegetable rate and yield of mini Chinese cabbage

Ab3R HPRE R/ kg PR f kg FHEI% I BREC S 78/ (kg hm?)

H1F1 1.02040.010 e 0.47620.005 g 46.720.173 d 0.46320.009 ¢ 115 316.542 027.0 f
H1F2 1.07340.015d 0.54940.004 e 51.240.494 c 0.47440.011 bc 119 242.241 349.4 ¢
H1F3 1.08340.012d 0.53349.006 f 49.2+1.068 ¢ 0.50540.021 a 118 219.8+1 228.8 ef
H2F1 1.17749.021 ¢ 0.580+0.010d 49.340.651 ¢ 0.486+0.020 abc 124 926.2+1 421.9d
H2F2 1.35740.032 ab 0.768+40.012 a 56.741.468 a 0.513#.021 a 154 205.143620.5a
H2F3 1.35020.030 b 0.73940.011 ¢ 54.841.797 ab 0.496+0.015 ab 147 089.9+2 388.3 b
H3F1 1.16340.031 ¢ 0.590+9.008 d 50.840.959 ¢ 0.50320.014 ab 131 264.543435.0¢
H3F2 1.36720.025 ab 0.76140.012 ab 55.741.739 ab 0.50740.021 a 151 301.8+2485.0 a
H3F3 1.39040.030 a 0.748+0.010 bc 53.941.208 b 0.491+0.003 abc 150 606.622 713.7 ab
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PEE . AT REA Ve B R THE R AR
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Ve B2 T 5 PG . H2F2 AbFE T (AT ¥ [ T4
B, H3F2 AR 2, {H = 8 2 AN B3 H2F2
AbFE RN Ve R S T HARANEE, HIFL Ab38 B 24K
T HABALFE, H2F2 %5 HIFL kb 3421 T 44.24%; H3F3
MR RIAMEE A E RO, HYS H2F2. H2F3.
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Table 2  Effects of different water and fertilizer treatments on the quality of mini Chinese cabbage

ISt ALY T ATV SR % Ve &/(mg g% AR AR (mg g7) TR 8/ (mg kg™
H1F1 4.0040.000 d 2.4340.018 cd 1.43440.009 g 1.95940.004 ¢ 205.74#1.509 b
H1F2 3.9340.058 d 2.4940.036 ¢ 1.58340.015 f 1.91840.011d 206.142.330 b
H1F3 3.734).058 e 2.6440.025 a 1.61340.013 f 1.88840.009 d 212.4+1.449 a
H2F1 4.1340.058 ¢ 2.3940.030d 1.71340.017d 1.97640.022 bc 187.3%2.214d
H2F2 4.6040.100 a 2.6140.045 ab 2.06940.043 a 2.01640.011 a 196.043.017 ¢
H2F3 4.4340.058 b 2.5840.037 ab 1.89440.030 ¢ 2.023#).021 a 211.743.835a
H3F1 4.2340.058 ¢ 2.2540.030 e 1.66140.028 e 1.99440.017 ab 175.04#2.330 ¢
H3F2 4.5340.058 ab 2.574.045 b 1.94140.028 b 2.02540.029 a 195.343.575¢
H3F3 4.4340.058 b 2.4540.030 cd 1.85940.029 ¢ 2.02840.031 a 206.644.408 b
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Fig.4 Correlation marker heat map of water and
fertilizer application rate with growth,

yield and quality indexes of baby cabbage
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Table 3 Eigenvalue, contribution rate and cumulative

contribution rate of principal components

F RSy AT AE TTRRZE/% RFATTHREI%
1 ERS 8.149 67.91 67.91
2 ERSy 1.875 15.622 83.532
%3 ERH 1.001 8.338 91.87
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Table 4 The values of comprehensive index, subordinate functions and comprehensive evaluation of different treatments

[aSEE st B e
posi| D 4
F1 F2 F3 ul 12 13
H1F1 -3.820 -0.070 -1.260 0.106 0.640 0.011 0.375 9
H1F2 -2.750 0.777 -0.397 0.230 0.708 0.156 0.681 7
H1F3 -3.200 1.913 1.477 0.155 0.951 0.596 0.561 8
H2F1 -1.207 -1.163 -0.270 0.380 0.363 0.331 0.968 5
H2F2 3.447 0.383 0.967 0.833 0.717 0.710 2.103 1
H2F3 2.523 1.030 -0.543 0.773 0.879 0.470 1.992 4
H3F1 -0.850 -2.960 0.760 0.395 0.057 0.571 0.945 6
H3F2 3.097 -0.090 0.357 0.815 0.693 0.621 2.056 2
H3F3 2.760 0.187 -1.087 0.818 0.669 0.390 2.054 3
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The Combined Effect of Water and Fertilizer on Yield and Quality of
Mini Chinese Cabbage in Cold-cool Irrigation Area

MA Yanxia®, CHEN Jingru?, WANG Xiaowei', KUAI Jialin', ZHANG Junfeng"
(1. Vegetable Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
2. College of Horticulture, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: [Objective] Mini Chinese cabbage is a cash crop in Hexi Corridor in northwestern China, but its
production relies on irrigation and fertilization. The objective of this paper is to investigate the combined effect of
water and fertilizer on its yield and quality. [ Method] The experiment was conducted in a film-mulched field, with
the variety Golden Queen used as the model plant. The crop was drip irrigated. There were three irrigation treatments
and three fertilization treatments, which combine making total nine treatments. In each treatment, we measure yield
and quality of the cabbage. The key indexes was screened using the principal component analysis, and
comprehensive evaluation of the combined effect of water and fertilizer was analyzed using the membership
function and the weighted standard deviation coefficient method. [Result] Irrigation and fertilization jointly
affected growth index, yield and quality of the cabbage, albeit the effect varied with their combinations.
Combination of water and fertilizer affected crop growth and yield more greatly than irrigation and fertilization
working independently. Moderate irrigation and fertilization increased the net weight per plant, net vegetable rate,
yield, soluble solids, V¢ content and heading compactness, but reduced nitrate content. Principal component
analysis reduced the 12 indicators into three independent comprehensive indicators, with their cumulative
contribution rate being 91.87%. The comprehensive score for the coupled effect of water and fertilizer was the
highest when irrigation and fertilization were both at moderate level. [ Conclusion] Comprehensive analysis
showed that a suitable irrigation and fertilization for autumn mini Chinese cabbage in Hexi Corridor region is:
keeping soil water content higher than 70% of the field capacity, and applying 330 kg/hm? of N, 195 kg/hm? of P,Os
and 450 kg/hm? of K,0.

Key words: cold-cool irrigated areas of Hexi Corridor; Brassica pekinensis; water and fertilizer coupling; principal
component analysis; membership function method
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