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Effects of nitrogen and sulfur interaction on growth, nutrition and flavor

quality of hydroponic Chinese chives

ZHANG Yeda'*’, TONG Jing*, WU Zhanhui*', WANG Liping', WANG Baoju*, LIU Ning*’

(1. College of Landscape and Ecological Engineering, Hebei University of Engineering, Handan 056038, Hebei, China; 2. Beijing
Vegetable Research Institute, Beijing Academy of Agricultural and Forestry Sciences, Beijing 100097, China; 3. Key Laboratory of
Urban Agriculture of North China, Ministry of Agriculture and Rural Affairs, Beijing 100097, China)

Abstract: In order to explore the effects of nitrogen and sulfur interaction on the growth adaptability, theoretical yield,
nutrition and flavor quality of Chinese chive, the response of nitrogen and sulfur in the assimilation process was studied.
The experiment used Jingjiu No.1 variety of Chinese chive as the test material, and was planted in a hydroponic mode.
Three nitrogen concentrations (N1, N2, N3 = 6, 12, 18 mmol - L") and three sulfur concentrations (S1, S2, S3 = 2, 4,
8 mmol - L") were set in a randomized block design. The results showed that compared with the control (N1S1),
reasonable nitrogen and sulfur application (N2S1) could improve the plant height, leaf length, leaf width, pseudostem
diameter, leaf number, dry and fresh weight and theoretical yield of Chinese chives to varying degrees, and had a certain
effect on the content of soluble sugar, soluble protein, total phenols, flavonoids and free amino acids in Chinese chives
leaves. The effects of single factor of nitrogen and sulfur on the growth and quality of Chinese chives were much lower
than the interaction between elements. The comprehensive quality of Chinese chives treated with medium nitrogen and
low sulfur(N2S1)was the best, and the membership function value was 0.912. Comprehensive analysis showed that nitrogen
concentration of 12 mmol - L'' (N2)and sulfur concentration of 2 mmol - L'' (S1)were the optimal fertilization levels for
leek under hydroponic conditions. This conclusion provides a theoretical reference for the rational application of nitrogen
and sulfur in hydroponic Chinese chive.
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Hl7E 2~4 cm. 7 2022 £ 9 H 15 HGERE —4#,10
H 14 HWSGRES =3, T 2R 8 75 F0 XU & 51
M S A .

WK 2 7 3 KR, % 88 7R AN
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LB Heimi/em I /em K98 /mm ERZH/mm LI
N1S1 33.23+1.17 ¢ 27.63+1.13d 4.47+0.14 ¢ 3.52+0.05d 4.3+0.33 b
N1S2 39.13+0.47 ab 35.83+0.55 ab 5.62+0.16 ab 4.04+0.06 be 5.0+0.58 ab
N1S3 36.63+0.54 b 31.93+0.44 ¢ 5.30+0.19 ab 3.82+0.04 ¢ 5.3+0.33 ab
N2S1 40.10+1.46 a 37.63+0.68 a 5.61+0.12 ab 4.39+0.08 a 5.7+0.33 ab
N2S2 38.17+0.27 ab 33.70+0.85 be 5.50+0.10 ab 4.19+0.13 ab 5.7+0.33 ab
N2S3 38.30+0.69 ab 34.03+0.52 be 5.45+0.17 ab 4.18+0.08 ab 5.7+0.67 ab
N3S1 39.03+1.75 ab 34.03+1.23 be 5.69+£0.10 a 4.28+0.13 ab 6.0+0.58 a
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N 0.533 4 0.474 3 0.459 3 0.197 8 0.268 9 0.445 1 03284  0.5010 03111
S 0.616 5 0.696 4 0.5723 0.804 4 1.000 0 0.985 7 0.9940 0.0529 0.938 0
NxS 0.000 4 0.000 0 0.000 7 0.001 5 0.3583 0.000 0 0.0000 0.8373 0.000 0
F1ii

N 0.738 0 0.904 0 0.965 0 2.4970 1.8570 0.998 0 1.4900  0.826 0 1.586 0
S 0.547 0 0.397 0 0.644 0 0.230 0 0.000 0 0.0140 0.0060  6.693 0 0.065 0
NxS 8.883 0 192120 8.0290 6.859 0 1.1670 30.463 0 13.1180 03350 31.363 0

T NLS NS A3l RN B iR B RS HAEH s P < 0.05.P < 0.01 43 B/~ AR TR IR 22 Rl 3 5 2 I 35 /K%, R I

-+ 100 -



5301 BRI , 25 SRR LR K Bl S K S 3 T XU i R F B . onsigon)
IRy = A RO A Sl N 7 =1 3 N A N, ZEMELHAERMNELER CSERA BE

f ZEHH R o B B 2% 28 ELAR I F (B U [ S 7
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oEE
41.627) i a KPR R C & BRI B4 3L
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M. ZR A EAE S R E A S R AW
BB RTINS B A R AR SRR ) P AL
T 0, ¥IRIUN R, HE R MR L —KF
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AFLEAH [R] P SRR . L r R 2R 28 FLAE X AT i
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SR R SR (- T
IV (I E N e (SR ST
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B S AVAMERES R R CHE MAMEATE WMRASE SmEE BHlESE  FARERSE FYERSE
P1i

N 0.1198 0.002 1 0.433 6 0.000 0 0.780 8 0.461 6 0.715 6 0.044 3

S 0.893 3 0.052 1 0.903 8 0.0162 0.446 3 0.739 4 0.728 1 0.142 0
NxS 0.0553 0.137 1 0.000 0 0.782 7 0.000 0 0.000 0 0.000 0 0.000 7
F1fi

N 3.779 0 41.6270 1.0370 741.627 0 0.263 0 0.994 0 0.364 0 7.499 0

S 0.116 0 6.766 0 0.104 0 13.691 0 0.994 0 0.326 0 0.344 0 3.3080
NxS 2.8320 2.004 0 80.351 0 04330  44.7220 22.005 0 29.549 0 8.0220

2.7 HERM R B EIR R R S A

HIZE 6 IR, JESEm Fr i VA PR R &5 B 5 42
R ClF R IR AT S B B AR 25 IE MR,
L5 RTVA TR AR N I 35 B S IR A R, (ELAR SR A
BEHELER CHRSWIHEEREA PR ERER S
BRI, SRS 82 8 E MG nEE
HEAGRS SmMAER SRR LMK, 5KEEH

A ERR S B EREE LM MBS EEE
T B AR IR AR O, MG R EUA B 0.832, 1
FI A b o Fa s A ¢ R B K

THIREh B 2 f 1 5 BBy AR B I 7 & S IEAH K
G, AR AR COTIREE A 4R A
A R E 5 7 N-0.603.-0.804.-0.449 F1-0.629,
¥ 5 0 3 B 3 AR OG s SR B B B b T A R

F 6 FEXRMARRIEKBEXES
T H AIATERE SR 4ER COE O AVAMEASE MRASE LBmoE RENSE  SEERSE AERSE
CIRG T s 1.000
HERCHE 0.558%** 1.000
EEEASE 0375 0.236 1.000
TR o= -0.603** -0.804%* -0.449%* 1.000
JEN ity 0.029 -0.084 0.327 0.194 1.000
ST -0.095 -0.222 0.488%* 0.195 0.832%* 1.000
AR AR 0.554% 0.307 0.769%** -0.275 0.437% 0.404* 1.000
YR = 0.648%** 0.476* 0.163 -0.629**  0.005 -0.137 0.185 1.000
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Y3 C ML 4ER & B4 B UK (HA SRR R AN
BE FEEERSES LM KHASEY R R
IR, SRS EMRIEA R .

2.8 IERMREZETM

R T AN A AR TR TA] it 5T 48 b 10 SR R 2 AN

SIMM AR R REE, U AR R . 4
SRR, N2ST AbFE S S bR HU(E 5 1 (0.912) , il T B
U, FE 42 55 — s N1S3 A1 N2S2 4b 33 S A7 41 55 —
5=, IR s N3S3 SR B HUE 51K 0.139) , i
itz HE SR L.

x7 ERBREGTIMER
e IEE i‘iﬁ‘rét*)%? %i% C ke R S FHM  WEEAER YR :JIU% 4
&= TE R BEARE &8 e whE R R
NI1S1 0.041 0.066 0.050 0.000 -0.025 0.037 0.000 0.020 0.068  0.256 7
N1S2 0.038 0.150 0.042 0.066 -0.017 0.074 0.071 0.085 0.100  0.609 4
N1S3 0.044 0.132 0.031 0.100 0.000 0.107 0.145 0.093 0.097  0.749 2
N2S1 0.300 0.113 0.044 0.075 -0.079 0.134 0.176 0.100 0.050 0.912 1
N2S2 0.158 0.044 0.026 0.096 -0.060 0.125 0.157 0.071 0.063  0.679 3
N2S3 0.133 0.002 0.023 0.059 -0.049 0.070 0.122 0.023 0.037 0.419 6
N3S1 0.000 0.000 0.006 0.058 -0.196 0.102 0.122 0.081 0.000 0.174 8
N3S2 0.241 0.009 0.006 0.017 -0.200 0.200 0.200 0.032 0.060  0.564 5
N3S3 0.201 0.012 0.000 0.007 -0.178 0.000 0.046 0.000 0.051  0.139 9

3 WiE4R

BT NHIF 5028 B, R4k A it D v A 4 47 7 o 3
o, AR EAE R DT R I 50%Y . H A RS2
WA EAED AR E AR A EEY, T
TR K. JESEHE R ME DT AW R i DL iR
SRR NAR R B S R AL A P BTG G X R R 2
TE 2 HE S8 R 5 5 T A S 2 P, H At
ZR AR B A RMEY R B0t 7T O HR3E  Tila-
hun S8 PE PEAl ZUBRE 2800 7 2080 i 77 70 IO S5 52
i) R ATF 98 FRA R, R A LR B B e 1 R AR
o P THT AR 48 A 5% 25 T 6 5 8R0S B S 8. it
M & % 200 kg - hm™ FI6i 3% 45 kg - hm” [ 7= & 5%
=, HAEFE A 2= IR U & B K- Przygocka Z57E
i T R MR IS 2 3K 184 I ot v A ) = B S
)M BN R I Yo 22T P e I it RS 2 T 8
18 57t K P T 5% s R X P AR U BB R )7
K 3% B 4y FR I 78 I R B, 7 5% 25 A K B 26 1 i B
R KEARR RE G ™8 2 EAHC, Ll
) M A R i 25 A K ) R X TR 8 B T s A R
SRR RS KRR A X AR I, A
MFE=8 M. XU T & mm R R AAETE
5 I , HL U A 2 #5251 VR 4 7= 8 R0 5 o
A0 7K 35 2l 25 e A AR 3R D BL )t Ak
HRIE L 3 X $R T =l 2 7= B XU o 2 L R
X, [ A] DA A BHEP it AR 5 L i Sk 4

RN B P AT SR 0 AN [ i e K 8l

- 102 -

ALK IS R R B, 38 A T KRR AE SRS 7
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