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Effects of different N,P and K ratios on yield and quality of
Zanthoxylum armatum
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Abstract: [Objective] This study obtained optimal nitrogen, phosphorus and potassium application
rate and ratio for high yield and quality of Zanthoxylum armatum to provide basis for formulating reasona-
ble fertilization management measures. [Method] In this experiment, 6 years old Zanthoxylum armatum
was selected for the “3414” experimental design to study the effects of nitrogen,phosphorus and potassium
fertilizers at four different levels on the yield and quality of Zanthoxylum armatum. Level 0 applied no fer-
tilizer,level 2 applied the best local rates of N 330 g/plant,P,0; 50 g/plant,and K,O 200 g/plant. Level 1
applied half amount of Level 2,while Level 3 applied 1.5 times of Level 2. [Results]) Fertilization with ni-

trogen, phosphorus and potassium fertilizer significantly increased the {resh fruit yield of Zanthoxylum ar-
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matum by 24. 4% —74.7%. The average fertilizer contribution rates of nitrogen,phosphorus and potassium
fertilizer were 22. 7% ,16.0% and 13. 5% ,respectively. The contribution rates were in the order of nitrogen
>phosphorus>>potassium. The fertilizer agronomy rates were 4. 9,22. 5 and 4. 5 kg/kg with the order of
phosphorus>>nitrogen™potassium. The 1000-grain-weight of seed capsule, volatile oil content, numb-taste
components content, ethanol-soluble extract content,non-volatile ether extract content and quality compre-
hensive value were increased by 7. 5% —21. 6% ,10. 1% —40. 2%,19. 8% —60. 7% . 6. 3% — 32. 3%,
15.7% —48. 1% and 218. 3% —754. 6 % .respectively. The interaction of nitrogen and phosphorus, nitrogen
and potassium or phosphorus and potassium interaction effects promoted the yield and quality of capsicum
in certain ranges. By establishing the fertilizer effect function for the comprehensive value of Zanthoxylum
armatum fresh fruit yield and quality comprehensive value, the recommended fertilizer amounts in study ar-
ea were:N 323, 4—346. 7 g/plant (averagely 335.1 g/plant),P,0O; 49. 0—51. 3 g/plant (averagely 50. 2
g/plant) ,K,O 214.1—227. 6 g/plant (averagely 220. 9 g/plant). [Conclusion) Appropriate nitrogen, phos-
phorus and potassium application rates are important to improve the yield and quality of Zanthoxylum ar-
matum ,and this study obtained the optimal amounts for the study area.

Key words: combined application nitrogen, phosphorus and potassium;yield; quality; Zanthox ylum ar-

matum

A BERB Y A K EF LW 3 FE IR
B HARH A TR A AR . ML
A B R BB ER T LA B BT 8 7 59 57 23 A1 L AR K
FREEARFESN A BB L A 8. A WS R B it
JIES 2 0 7 T B 1) B AL R o o X A
WFFE 2 B R 40 1 A8 it I X 6 K A 38 7 80O 3
o T AU R B R M . B S B R L A
oA I A /5 I ™ B R 8 T 16, 400 ~66. 000, 2
T &l as W1 S 580, OB VR X 7 i 2 O AL AR R IE
RO+ T B9 4 AT ) 52 00 250 S I 25 0B B A 5 o 2y
RN . R RCEL B T R . R R AN A A
B B v B TR 8 B A WS % 7 i I8 RE e E A
Y ORET5 v L S e I e R I
8 40 T ot Ak L L 7 B X RS 7= 59. 300, HIE AL
BEAAR FACIE FC it A ALAE . DL B s R, & 2R
R BRI TS b A P R Y 4 iR A AR X R O3 1
W o R 7 LA B

MM Zanthox ylum armatum) ;2= B 46
WURAEY) AT A KPR 45 R AR 4 AR R kB
SO A B BRI K AR R R B A G i
H T AT i AEABCZE N 2R L B DX o T R K AN 2
AR AL E M 107 hm® ™ KR A AR Ak T AL
e R B R 22 A RS S XA 28 A it I
AR I i MR A% 8 P v 22 56 E AT 28 B0 I LE AN 2 B
R 2 A i 7 i AR AR B B T HL 2 i
AR IR G5 Y Y2 A Oy kL A O AE AU AE Oy
T (1 W S8 T 45 20 o S EAED R0 A A2 A6 B 5

TR I T T %ok A AR 4l B AR R BT B B
PRER AR ST U S I I X A AL 1 S )
(A Q2 Wi B A C e T A6 ARl it 19 F 5 38 R L 4R
A o O IE ASBIESE AT I A AR B i o e AR X 4%
5 Bl S TC 5 W AE X 6 4 A4 T AL AR J5 ) 52
M o ) P S T R B0 A ) I e i IE 80 SR 2R A 25 4
PG 0 28 H e 0 S B e P S LA DA R T X AT
HAERU R i AE AR 2%

1 MRSk

1.1 WFRMEER

BRI A N AR b Xt B S B b
(106°29" E,30°43" N, J& 37 $4AF 18 i 7 XL fe
EREKE 1 204 mm, AR 17.5 °CL MM
330 d.AF A H BB 1 182 h . iR e o &
4, )RR 40 em A 47 U XK 490 ~ 540
m, PR 12° /0. 6 AR AR UM 2010 4Rk ZE b b
BBHEIE R BRATEE N 2 m X3 m, BRI 3 4F i
TF 5 SR FH DA SR AR B AR MU R I 30 b ) A5 4 i
RIERT 0~20 em + )2 HIESH YLK 9. 82 g/kg, 4
A 0.70 g/kg. 2#E 0. 35 g/kg, 224 19. 6 g/kg. ik
fitt & 56. 1 mg/kg, A %W 31. 4 mg/kg. HAH 91. 3
mg/kg,pH {H 7. 69,
L2 Kigit

R H“34147 R 58 L IE s FUH BT Jr £ W E N
P.K3MERHEE, £BEHK 4 HKF, 440K
SER A 20 AKOEFE AN AE L 2 7K 45 24 Hb e £ it IR



20 PE JEAMB R 722 4R CB AR B 4 O

AT

HEIEME . 1 K =2 KFX0.5,3 KF=2K
X1 5 it g il I 7K P 5 e 2 KPS o R
N 330 g/ﬁivpzos 50 g/ﬁkaKz() 200 g/*ﬂio /I\ALI‘
6 m>X6 m BRI N X, BEAS/NX 6 bR, 3 KR
52,4kt 252 Bk, IR MO e R LR 1, 0K
B 2016 4 7 H W) CRIZR W) IF G, ZE UK

F) JHEIE G B ER 55 A0 AR IE (B B2 1) 43 4 Wi A
ST 2016 4F 7 F.2016 4F 10 H 2017 4E 2 H I
2017 4% 5 H 4% Bt I &Y 30%6,20%,30 % 1 20 %6
JEA . TE 2017 4 6 H % AL BUR $ I 23 91 D) 7 4% Ak
A R i B BN KRB 2 500 g o fif A
Bt ] S5 3 2 0 S R 5 i

F1 “UIAERAENREZT AR

Table 1 Experimental design of the “3414” fertilizing treatments

ETRE it I A B i JIE Ao g AAEAE R /(g « B 1) Annual fertilizer amount

Code Treatment Gradient N P,0; K,O
1 NoPo Ko CK 0 0 0
2 No P2 K, Ny 0 50 200
3 N P:K, Ny 165 50 200
4 N2 Py K, Py 330 0 200
5 NP1 K, P, 330 25 200
6 N2 P, K, N, /Py /K, 330 50 200
7 N2 P; K, Py 330 75 200
8 N2 P; K, Ko 330 50 0
9 N, P; Ky K, 330 50 100
10 N2 P;K; K; 330 50 300
11 N;P: K, N3 495 50 200
12 NP1 K, 165 25 200
13 N, P2 K, 165 50 100
14 N, P, K, 330 25 100
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Table 2 Effect of different formula fertilization treatments on yield of Zanthoxylum armatum

ETRE Jit A Ak 7 W EEAEAU™ i/ (g Bk D) BB/ (g BT A AL AR R/ 00 Hb 7y TUHER /%
Code Treatment Fresh fruit yield Seed capsule yield Yield increasing rate  Soil contribution rate

1 No Py Ko 3653.64198.1f 924.2450.8 - 100. 0

2 NoP: K, 4 545.74204.8 e 1108.1+58.5 ¢ 24.4 80. 4

3 N, P2 K, 5 684.4+419.0 be 1375.2+61.7 bed 55.6 64.3

4 NPy K 5 020.8+388.1 de 1259.6+61.0d 37.4 72.8

5 N: P K, 5 758.5+329.1 abc 1406.7+75.8 bed 57.6 63.5

6 NP, K, 6 380.9+452.0 a 1563.0+71.8 a 74.7 57.3

7 N, P; K, 5 821.4+355.6 abc 1484.6+78.1 ab 59.3 62.8

8 N2 P; K, 5195.9+376.3 cd 1302.7+61.0 cd 42.2 70.3

9 Nz P; K, 5 704.27+394. 3 be 1415.6+72.5 be 56.1 64.1

10 N2 P;Kj 5977.4£312.0 ab 1468.9+105.2 ab 63.6 61.1

11 N;P: K 5637.0+311.6 bed 1380.7+115.4 bed 54.3 64.8

12 NP K, 5 616.4+319.5 bed 1295.1+76.7 cd 53.7 65.1

13 N P; K, 5 787.7+329. 2 abc 1273.7+62.8 cd 58.4 63.1

14 NP K, 5 614. 44349, 3 bed 1343.9+95. 1 bed 53.7 65.1
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different formula fertilization treatments
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Table 3 Average quality parameters of Zanthoxylum armatum fruit in different formula fertilization treatments
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Code Treatment of dry fruit Volatile oil Numb-taste Ethanol-soluble  Non-volatile ether comprehensive

content components content extract content extract content value

1 No Py Ky 16.57+0.88 d 10.4840.54 d 8.774+0.50 f 16.28=+0.76 d 10.85+0.48 d 0.50£0.11 e
2 NoP: K, 17.81£0.87 cd 11.544+0.53 ¢d 10.51£0.49 ¢ 17.30+0. 83 cd 12.55+0.64 ¢ 1.59+0.26 d
3 NP K, 19.36+0.93 abc  13.94740.68 ab 12.934+0.67 bc 20.7041.18 ab 15.01+£0.79 ab 3.53+0.24 b
4 N2 Py K, 17.97+1.06 bed 11.83£0.56 cd 11.4140.53 de  18.92740. 92 bc 13.63+0. 68 be 2.19£0.17 cd
5 N: P K, 19.59+1.00 ab 14.13+0.68 ab 12.83740.70 be  20.44=+1.10 ab 14.96+0.76 ab 3.5540.20 b
6 N:P: K, 20.1540.80 a 14.69+0.80 a 14.094+0.82 a 21.53+1.26 a 16.07+0.85 a 4,27+0.55 a
7 N:P; K, 19.60+0.92 ab 14.274+0.62 ab 12.89+0.70 be  20.58+1.3 ab 15.40+0. 89 ab 3.67+0.26 ab
8 NP, K, 18.43+0. 75 be 12.44+0.58 be 11.76%£0.48 cd  19.2340.96 b 14.05+0. 81 ab 2.56+0.21 ¢
9 N;P: K, 19.33£0.99 abe  13.61+£0.86 ab 12.71£0.73 be  20.2040. 92 ab 14.70£0. 83 ab 3.32£0.59 b
10 N2 P Kj 19.82+0.96 a 14.384+0.62 a 13.294+0.59 ab  20.7941. 20 ab 15.53+0. 75 ab 3.84+0.30 ab
11 N; P; K, 19.56+0. 85 ab 14.224+0.92 ab 12.60+0.82 bed 20.45+0.97 ab 15.06+0.72 ab 3.54+0.58 b
12 N, P, K, 19.05+0.91 abe  13.67+0.57 ab 12.56=+0. 64 bed 20.0941.22 ab 14.87+0. 65 ab 3.26+0.29 b
13 N P;K; 19.40+0.79 abc 13.88+0.85 ab 12.72+0.58 be  20.2240.89 ab 14.96+0. 68 ab 3.4240.09 b
14 N: P K, 19.11+0.76 abc 13.53740.54 ab 12.44740.68 bed 20.0041.15 ab 14.66+0.71 ab 3.18+0.57 b
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