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Response difference of celery cultivation to nitrogen fertilizer application

rate in Liupan Mountain area of Ningxia

TIAN Wei, FENG Haiping

(Institute of Horticulture, Ningxia Academy of Agriculture and Forestry Science, Yinchuan 750002, Ningxia, China)

Abstract: In order to solve a series of problems caused by improper application of nitrogen fertilizer in the production
process of celery in Liupan Mountain area of Ningxia, the celery variety Queen was used as the test material, and the
effects of different nitrogen supply levels (0, 150, 300, 450, 600 kg - hm™) on the yield and quality of celery were studied
by single factor and multi-level randomized block design. The results showed that the appropriate amount of nitrogen supply
was beneficial for celery to absorb potassium and phosphorus. After the application of nitrogen fertilizer, the plant height,
perimeter, petiole length, dry matter accumulation, and yield of celery were significantly increased, with an increase
ranging from 15.64% to 33.27%. Through the regression analysis of yield, it was concluded that the highest nitrogen fertil-
izer application for celery was 394.75 kg - hm?, and the optimal economic benefit nitrogen fertilizer application was
287.07 kg - hm™. In addition, increasing nitrogen fertilizer within a certain range will increase the content of nitrate, crude
fiber, vitamin C and soluble solids in celery. TOPSIS method was used to evaluate and analyze several indexes of celery.
The results showed that N450 treatment had the highest score and NO treatment had the lowest score. In summary, in or-
der to reduce soil environmental pollution and improve the utilization rate of nitrogen fertilizer, it is recommended that the
amount of nitrogen fertilizer should be 287.07-394.75 kg-hm™ when planting celery in Liupan Mountain area of Ningxia.

Key words: Celery; Nitrogen fertilizer application rate; Response difference
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HE 1 UEH, A HERS TS &
I A UK P B i S S 3G T 5 e b i AR A EA L TR
N300 Kb FE A IK 2 5 5, N 2047 g- kg', BE T
N600 AbHE . 4% 7 & I 5 A S0 /K P 1 45 w5 1 3
I, 75 N60O Ab BRI 5 2 5 K, 4 0.28 g+ kg', B3

2.1

BT NO AT N150 Ab3E . AiS &5 MR KF 2
BAHWERRXR, SERETNNO AL, H 732 g
kg', 3 T A 4 AN PR, 3G NE B il A
B, AMUAT DU I S8 0 Bl R IR L, 34 R v
H A5,
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A0
F1 BEAKENFRBBLIRFSIEHZM
Table 1 Effect of nitrogen supply level on soil nutrient
content of celery cultivation (g-kg"
w( &%) w( A w(A )
pOEii ) : .
T Total nitrogen Total nitrogen Total potassium
reatment
content content content
NO 0.2240.02 ¢ 7.23+0.11 a 20.06+0.09 ab
NI150 0.24+0.00 ¢ 6.47+0.04 ¢ 20.08+0.13 ab
N300 0.25+0.00 ab 6.80+0.06 b 20.47+0.01 a
N450 0.26+0.00 ab 6.38+0.07 ¢ 20.42+0.07 a
N600 0.28+0.01 a 6.73+£0.03 b 19.89+0.20 b

e AN FRER R A [F AL BEAE 0.05 7K-F EZ R 3
NA .
Note: Different small letters in the same column indicate signifi-

cant difference at 0.05 level. The same below.
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Fig. 1 Effect of nitrogen level on dry matter accumulation and moisture content of celery
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Fig. 2 Effect of nitrogen level on nitrogen uptake of celery
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[ JC 2 2% 72 e, R 2 T NO AT N1S0 b3, 5
NO AbEEFH L, N450 b BRI 250 FTRE PR S 3R R A i
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Table 2 Effects of nitrogen level on nitrogen accumulation and distribution in different organs of celery

i Root 251t Stem and leaf

Lb3 BHENE
¥ ) 4 ¥ e AN

Treatment R *"%‘ ﬁ ﬁﬂ.ﬂj@ i AR *"%‘ )'JEEIICK@J . Accumulation per plant/g
Accumulation per plant/g Distribution proportion/%  Accumulation per plant/g Distribution proportion/%

NO 0.02+0.01 ¢ 1.80 1.22+0.01d 98.20 1.24+0.01d

N150 0.04+0.00 ¢ 2.55 1.49+0.01 ¢ 97.45 1.53+0.01 ¢

N300 0.08+0.03 b 4.06 1.96+0.04 ab 95.94 2.04+0.01 ab

N450 0.14+0.01 a 6.34 2.10+0.17 a 93.66 2.24+0.18 a

N600 0.16+0.01 a 8.28 1.78+0.02 b 91.72 1.94+0.02 b
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91.72%~98.20%.
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51 B 2 B KT 1A 2 v 2 B2 18 T s e 2D 1 A8 4k

%, H A = IR0 A2 it 50N Ak 2R A A it U

AbHE . o, N4SO Ak B R AR R R, N

79.10 cm, 5 N300 AbF 2 S AN 5 3 4, 5 HoAih b
P8 B 2 R AR K DL N300 b B OK, N
26.87 cm; MR K BL N450 Ab B i K, AN [A] it &K
B) TG 55 25 22 5 5 FRLPR P BRI R R DA N300 A HE B
5 SR 1,18 kg ik AT 247.00 t-hm?, B N300 A1
N450 Ab B 7 5 A 2 41, oAt 4 BRAE A (] it 507K

ST A7 AR SR 2 72 S, HLt IS A B ) 7 B AN Tt A
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Table 3 Effect of nitrogen level on yield traits of celery

b3 T i =R RS AR G ARk R PR

Treatment Plant height/cm Plant perimeter/cm Petiole length/cm Yield per plant’kg Yield/(t-hm™)
NO 68.50+0.06 d 22.20+0.72 ¢ 28.73+1.23 a 0.88+0.02 d 185.33£3.38 d
N150 71.80+0.84 ¢ 24.27+0.09 b 29.13+2.26 a 1.024£0.01 ¢ 214.33+1.67 ¢
N300 77.60+0.67 a 26.87+0.59 a 31.13+2.24 a 1.1840.02 a 247.00+3.51 a
N450 79.10+1.10 a 25.53+0.41 ab 33.83+2.38 a 1.14+0.00 a 240.33+0.67 a
N600 75.20+0.60 b 25.43+0.19 ab 30.50£3.42 a 1.07+0.01 b 224.33£1.76 b

NO AL BEHE 71 15.65%~33.28%
24 ARFESHIA=ZHEVEASIFER

p 3 R I it AR R R SR R O
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Fig. 3 The correlation between the appropriate nitrogen
supply level and yield of celery
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Fig. 4 Effects of nitrogen level on partial factor productivity and agronomic efficiency of nitrogen fertilizer in celery
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Fig. 5 Effects of nitrogen level on nitrogen contribution rate and nitrogen use efficiency of celery
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I 5 it 26 T3 I 2 S o S B AR A 3, mT
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Table 4 Effect of nitrogen level on quality of celery

AbEE w4 = O wCaEPERDEYD wCHLF48) wi§EZ#h)

Treatment Vitamin C content/(mg-100 g") Soluble solid content/% Crude fiber content/% Nitrate content/(mg-kg™)
NO 46.46+0.01 b 4.40+0.03 d 0.74+0.03 b 1 004.48+26.48 d

N150 46.05+0.31 b 4.374£0.02 d 0.75+0.02 b 1250.31£11.65¢

N300 32.85+0.29 ¢ 5.01+£0.02 b 0.79+0.02 b 1258.05+18.58 ¢

N450 46.44+0.02 b 5.18+0.04 a 0.99+0.02 a 1448.33£12.83 b

N600 54.82+0.15a 4.82+0.03 ¢ 0.77+0.02 b 1540.964+24.54 a

x5 BMEKENETERFM
Table 5 Effect of nitrogen level on nitrogen balance

AbF EES VN Bl & BEFH R B R

Treatment Potassium input/(kg-hm™) Potassium output/(kg-hm™) Potassium balance coefficient Potassium balance/(kg-hm™)
NO 0 269.524+2.99 d -269.52

N150 150 331.46+1.47 ¢ 0.45 -181.46

N300 300 444.83+2.70 ab 0.67 —-144.84

N450 450 486.67+3.22 a 0.93 -36.67

N600 600 423.14+3.28 b 1.42 176.86

ER RN AR RERARKMZ  fR s, 2 ZRRSCR, 4T 1 PCA 73 i (& 6). L% TilfEhr
RORNEH = BRI L sgrh . B, R L RIS B IR T 80.5% MR M R

i it FH 22U 2 ) S U R Hrf 60.5%H1 PC1 R, 20.0%H PC2 fi#thkt. 4i4:
2.8 FE DK TOPSIS EIEM = C & =X PCl 1otk N 4, 1 NU. YNAA.

N T AR EOK X TS R S W R fEFR YDS.TY 1 DM %f PC1 5k NiE. fE PC2 1,
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TE:TN. % TP &S TK 24058 TY. 772 DM, TYF & 2 NU. AR YNAA. JR RPE Ve 454 R C & &
YDS. A PEFE TR 5 E s CF. MR 45 5 5 NL iR EE & = .
Note: TN. Total nitrogen content; TP. Total phosphorus content; TK. Total potassium content; TY. Yield; DM. Dry matter accumulation; NU. Ni-
trogen uptake; YNAA. N accumulation; Vc. Vitamin C content; YDS. Dissolved solid content; CF. Crude fiber content; NI. Nitrate content.
6 TESFD AEFEMBRENS DM

Fig. 6 Principal component analysis of soil total nutrients, celery yield and quality
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FIE AR TSR BN R FR AR 2 R A D& B
6 Fin. RS R ARXR AR B
ARSI S BT R TR R A
PRV, JE R EREAE AT T m g i A2
o IR R E T A ERBUT N BRI R, S
FESEr BN IR T; . 7E PCA Zp#rh, g db 38
ZIAAFAERH 4335 . NO AT N150 7E y Fl 22 (X1 A
IR, 2 TP B AL . N300.N450 A1 N600
BTy BlAT CHRIRT AITV) , 5277 8 R0 5 o & 1)
AbFE

N T3 G B — AR AR 3 AT I TR, SRR
Fi TOPSIS V5% 7 3¢ B 2 Wi da b itk AT A S BAS
7] it 25K ST 6 338 4 7R 4 A SR AE K B2 . B
6 I LLEH, BN IEANE R NO Ab3H, Jit A 4b 35 1)
U S B ey o He R NS0 AT 43 H r » N600 Ak
FRIRZ ,NO AE BRI . 150 BH it %0 & 7 450 kg -hm”
13 S B S R e B S ST = i = W NSO
Ik B B, ORIE TR R AT BE R TSR IR CRI A
PR AE I i SRR . X 5500 T Y B0 )3 43 A
GERIEAR—FL,

F 6 TOPSIS EZTMERKEHF
Table 6 Evaluation results and rank of TOPSIS method

AP Treatment D+ D- Si HE/F Rank
NO 0.466 0.144 0.236 5
N150 0.345 0.196 0.362 4
N300 0.273 0.342 0.556 3
N450 0.112 0.454 0.802 1
N600 0.178 0.401 0.692 2

12 DA D=3 1) 3 7 25 A B AE | AR AR AR IK) AR 25 5 S, A
RS

Note: D+ and D- represent the weighted distances of the positive
and negative ideal solutions of each treatment, respectively ; S; is the fi-

nal score.

3 W4

REEEVHIERKKEIREY AR o EE
WPER, fEA = B K& . HAr, X T1EY
Jit 8K 7 B il R S PR T T )R S A X
W% AH B A B LR i A = TR B A R e
BRSNS T . TR O I i 7T S K
PN R L XRK S A K R R R R R,
R IE 243 it A T R S R e = A
b, FLIE HOME &R 150 kg-hm?. 5K F 250978 il
B S SR K B mE it AN [R] K &I, 45 SRR E B

(1w it SN AT BT e R S 1 B SR R RN 7 i i
ZELE 200 kg - hm™ I 5 7= 5, 4k S 1 it 00 0] 3
FERRAN R o 3315 2= 55E0@ i A T A [ e 5 2 %)
9% 55 PR N B2, R IO B ) e A N
375 kg-hm?*e _FIROFAS [RIVE W) 1) e A it 2 O 0t 9
ARG Z5 R — 3, # i A il s e e
FEE R . AT B, AR i A E X T E S
A DX O SR A T S A A B P R AE
15.65%~33.28% , i it % ik S50 /K ~F 5 77 3 7 & 1) 9%
RHATEIASHT, AR AR S 82 R
MR R EETHEA N, e BRI &
N 394.75 kg - hm?, 5675 JE BB RIS R 0 4% w]
13 F A4 B o EUIE it FH &4 287.07 kg - hm™.

FCHE LR, A B SRS &2 EAE
5%, NARBENFIRY R 25 7 80% DL 1 RJ8 T B85 3% ,
TS TR 5 T DATE N A A 28 A0 Rkt N\ A {gk A 7™ B8 i
FAHIR 2R PR, 7R 38 SRAE Y i 7= B[R,
B 1kt A X A R R AR B . AEARRIG R, B
A AL SR 2 R AR AL A R TE IR B AR AE Y
Bt =5 e 22 R £ S U TG R
52 At sas R —5.

FHOCHIF L2 B , & 3t P 008 mT DAER s VE W 1)
FH AR R B, TR EY GG P Y ) e &
T, AR YT RN 1.5%2 46" AR
o, N300 Ab EE 1 AR 4 5T B B, N 55.53 g
HURRE N450 A3, N 52.77 g, — 5 NO A FEF4)
JRR R R P T 19.94%F1 13.97%. b4,
ARG G 2 AW A e R UK 1 v T 4
I, 7 N60O I SEIL 2 4 , 4 I 0 22 18 ik, &
FHIEFE LU AR H R AR =
£ N450 Ab PN ik 31 i K{H , 4 486.67 kg-hm™. )T
KR B R RS NA50 AbFE, Jy 2.24 ge bk, M
o 2R R R LR R TR RAER) 91.72%
PLE, A E R R RN ZE >4, 310 22
o2 T W R A RO

P GUE 1) = KRR YR 18 S Bk i (24%~31%)
JRE (0~35%) FI B £ (30.3%~42.7%) , (B 52 F LK)
I FH 2K, I FH 26558 1m0 11 = KRR S VBl L4 1)
FAEFH 20 RIE 2] 7 R IEE 5K 20 4 80 £ 4R
[P35 K2, FEARES 1, ZUIEF]H 2 BL N300
Ab R A i, R R N450 AR FE, 4 BN 46.75% -
38.60% ;s N300 b B 11 70 I8 51 iRk 2 A1 %03 i A2 77 )
B 70N 18.26%A11 1 704.19 kg - kg s N150 b
) BB AR R d5e e, N 160.08 kg - kg, W3 = T
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