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Effects of different N, P and K application on radish yield and quality in

Guibei area

TAN Haiwen', LI Yuhong', GUAN Huan’, LI Gang', QIN Liulan', LI Yan’

(1. Guilin Branch of Guangxi Academy of Agricultural Sciences/Guilin Agricultural Science Research Center, Guilin 541006, Guangxi,
China; 2. Guilin Economic Crop Technology Extension Station, Guilin 541100, Guangxi, China; 3. Vegetable Research Institute,
Guangxi Academy of Agricultural Sciences, Nanning 530007, Guangxi, China)

Abstract: In order to realize the efficient use of fertilizer in the production of radish, the radish variety Guibai No.l
was used as the test material, a ‘3414 field experiment was performed, the conventional fertilization(N 225 kg -hm?, P,Os
225 kg-hm?, K,O 225 kg-hm™)was used . The yield, growth characteristics and quality were measured. The optimal fertil-
ization formula of radish planting was determined by fitting the fertilizer benefit function equation.The results showed that
the application of nitrogen, phosphorus, and potassium fertilizers had a significant effect on increasing the yield of radish.
The yield of N,P,K, treatment(N 225 kg-hm?, P,Os 112.5 kg-hm”, K,O 225 kg-hm™)was the highest(88 263.53 kg-hm™),
which significantly increased by 55.46% compared with N,P.K, treatment(N 0 kg - hm?, P.Os 0 kg -hm~, K,O 0 kg-hm™),
and the yield of N,P /K, treatment significantly increased by 13.97% compared with conventional fertilization. Combined
application of nitrogen, phosphorus and potassium could not only promote the growth and development of single radish
plant, but also increase the moisture content and soluble solids content of the radish, but the effect on crude fiber content
was not significant. The most suitable fertilization regimen for radish in Guibei area was 18.75-206.25 kg - hm™ for N and
P,0s, 112.5-225 kg hm” for KO, according to the fertilizer efficiency model and frequency analysis method.

Key words: Radish; Formula fertilizer; Yield; Quality
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(1 52 MR, A0 AT 98B )RR CA I i A 7 HR THD I 119 O gt
i) R

BT S R I P A R, AR AR K
REAN DK = KREFR LR HFFRERH, A
2t AT IS TG it T S v A B N B4
mEMFEESRR. KT MEEHR s —
LEHRIHE , a0 B K EOE AR B 50% —Ju R &
REC A ALAE, B 8 7= S A ES il de s 1
10.1%F1 10.27%. SKAEFESERF FER I, 55 M
AEAH B, 2 B AN B H & 48 B R 1505 100
180 kg-hm i, 35 NP~ S 3E & 1 3.9%. ikBRAEE"
T A A AR P 2 R0 it A 5 2, B S R R AT
AR S B 15%0L b AR B
G A0 TS P S AR B L 7R — 8 il &
WL, ZIER AR B M ESHAREZIEMES. H
A, CA 3 N AR B ARF 7T 32 Z0 142 A IS
Tt A AL RIS O B P R R T
AN [E] R A B e o 5 S 7 B 8 A AT
EEATIRIE . R, ZE AT PRI R X A B N Rl
FEAEE 3L 39 g AT Rt AE > 15, SR P 341474
ISV, TR A IR e X S AR K
T DL R R KA TR RS, A 2 il A A0 i A
Y, G5B B A e AR TEC L AN e FH £, B RN
AL X 8 AL 22 it AR S LB IR 18 5

1 MRS Tk
1.1 RIS

R T 2023 4 10 A 2 2024 4 1 HAE) PEH%
¥ DX AR T HE LU DX 1L BREE AT, 300 P 353 4k
152 m, S F 3SR 20.5 °C, SFBEKE A
1750 mm.o 5036 M - 358 57 oy 358, w5 A PE R, 0~
20 cm HIEHHE pH A 4.48, AR S E W, JaFD N
36.6 g kg, KMAMER & BN 174.6 mg- kg, A 5%
TEN 158.0 mg kg, A S E N 109.0 mg kg
1.2 {HiAR

s N AN 15, A KN 55~90 d,
P FAR A KRR T, 1, RN BLAR T 2 600~
1200 g, B 78 73 NI A R 2w 4t A k40
HE A PR 25 (3% N 46%) « B BE 4 i B R 45 (&5 P,Os
16%) , 35 = 7 = KA A R 23w S it s #1 IE
TR (7% KO 52%) » H [E #5637 58 2 A 11 B 36 A FR
AL A AR
1.3 R

K “34147 JERHA LS % i, 3 NWPLK 3 AN A
2,8 ER 4 KT 0.01.2.3), 38 14 M. 4
AT X0 ACHFARA AL, 2 7K P48 2 i
JitE JE £, 1 7K =2 /K Fx0.5,3 /KF=2 KFx1.5,
2 KR NLP,Os. KO Jiti FH &E4474 225 kg-hm?s /]
XA 2.8 mx7 m,3 IRER, FEHLIX HH
AN/ T B IR 4 AR T R A IS 1 9 2 AR
it » EL AR AR B SR 1. SREUE R i 5 aUAh A,
1 BE 447, BEH 98 1.2 m, ¥ %8 20 cm, #ZHREE 25 em.
AT9E 35 cm JXHE. 2 T 2023 4F 10 H 16 H#%
,2024 4F 1 H 4 HWGk. BT /X B IR ELAS [H]

Fz1 B N34147BRER IR FERR E A0 AR AR

Table 1 ‘3414’ experimental design, fertiliazation amount and costs of radish
e JKF{H The level value/(kg-hm®)  Jitifit & The amount of fertilizer/(kg-hm™) TER) A -
Treatment P.O, K0 132 Urea iiﬁ?‘é@‘é% ﬁ;ﬁﬁ?ﬁ@’f Iﬁz:;i;igemhzer/

Calcium superphosphate ~ Potassium sulphate

NoPK,(CKD 0 0 0 0 0 0 0
NoP-K, 0 225.0 225.0 0 1 406.25 432.69 8861.54
NPK, 112.5 225.0 225.0 244.57 1 406.25 432.69 9957.19
N.P K, 225.0 0 225.0 489.13 0 432.69 4 865.34
NP K, 225.0 112.5 225.0 489.13 703.13 432.69 7 959.09
N.P.K, 225.0 225.0 225.0 489.13 1 406.25 432.69 11 052.84
N.P:K, 225.0 337.5 225.0 489.13 2109.38 432.69 14 146.59
N.P.K, 225.0 225.0 0 489.13 1 406.25 0 8378.80
N.P.K, 225.0 225.0 112.5 489.13 1 406.25 216.35 9715.82
N:P.K; 225.0 225.0 3375 489.13 1 406.25 649.04 12 389.86
N;P.K, 3375 225.0 225.0 733.70 1 406.25 432.69 12 148.49
NP K, 112.5 112.5 225.0 244.57 703.13 432.69 6 863.44
N/PK, 112.5 225.0 112.5 244.57 1406.25 216.35 8620.17
N.P K, 225.0 112.5 112.5 489.13 703.13 216.35 6 622.07
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€. 2 GB 5009.3—2016 I 5E /K75 &2, 2
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144 BAgiRitH GO RGE =T - TERHAS ;

W = - IR

=22 B R 2 -5 R B % 2 5

ERL TR R /Yo=24 77 B /P~ FEx 1005
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1.5 BUuRSH

X F Microsoft Excel 2019 F11 SPSS 19.0 #f4- %}
BT S 908, K H] Duncan’s VT2 B ELE

2 RS0

RIARBECHEXTE Mt EEBAE KRS0
HH2% 2 AT, 6 IR ik PRI 2 B E T &
Jite A AR B 5 o HE AR I 2005 NOUPLKG WNLPSKG A3 22 5
BE EEHAEEA TR EZS . e A,
TE PK, 7K F 5 Now Now N; 40 2 23 591 BE N, 38 & T
0.66%15.84%2.52% ; 1 NoK, 7KF, P P, P A0 3
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KPS Ko K Ko Ko A B 2 i) 22 S AN B 25 Bk i
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Table 2 Effects of different proportion of N, P and K
combined application on aboveground part of radish

b3 P PRIl LI
Treatment  Plant height/cm  Plant width/cm  Leaf number
NoPK,(CK) 28.36+2.08 g 46.53+2.48 ¢ 16.89+1.02 ¢
NoP:K, 38.07+2.00 ef 56.29+1.72ab  18.00+0.33 be
N/P.K, 38.32+3.21 def 56.23+3.55ab  18.11+0.19 be
N:PK, 35.57+1.53 f 52.55+1.70 b 18.78+0.39 be
NP K, 43.68+4.16 bed ~ 53.77+2.06 ab  18.00+0.67 be
N:PK, 44.10+2.65 be 53.13£2.53 ab  17.56+1.64 be
N:P:K, 50.67+4.04 a 55374270 ab  19.44+1.17 ab
N.P:K, 46.32+3.51 ab 56.94+3.21 ab  18.55+0.69 bc
N.P.K, 41.02+2.00 bedef  53.68+4.12ab ~ 17.78+0.51 be
N.P:K; 45.20+£2.65b 52.37£2.04 b 19.22+0.19 be
N;P.K, 39.03+1.00 cdef ~ 57.70+2.25 a 18.89£1.58 be
N.PK, 38.15+2.65 ef 56.94+0.41 ab  19.00+2.90 be
N.P.K, 39.36+4.51 cdef ~ 57.43+2.64ab  21.44+0.96 a
N.P K, 42.27+1.53 bede  56.18+£3.56 ab  19.11£1.50 be

T FAUAN ) P REROR 22 57 2. 35 (p<<0.05)

Note: Different letters in the same column indicate signicicant dif-

ference at 0.05 level. The same below.

*3 FABMHRERENE METEHE KRB
Table 3 Effects of N, P and K combined application on

underground part of radish

T

e LGt LRSS PR T
Treatment Boot Root Root mass
diameter/mm length/cm per plant/g
NoPKo(CKD) 56.70+3.61 e 25.02+1.66 d 505.67+12.55 f
NoP.K, 59.40+1.20 cde 29.47+1.49 abc  640.58+13.60 e
N,P.K, 60.65+3.20 bed 28.60+1.23 be 629.11£15.66 ¢
N,PoK, 65.13£1.04 a 29.44+0.96 abc  694.89+22.4 cd
NoP K, 63.06+3.09 abc 32.16+2.59 a 778.94+19.47 a
NaPK, 59.60+1.22 bede  29.62+0.69 abc  696.22+9.83 cd
NoP:K, 60.73+1.19 bed 30.69+1.08 abc  660.56+21.23 de
N2P-K, 59.99+0.98 bede  27.40+2.92 cd 643.89+18.28 ¢
NoPK, 59.32+1.88 cde 29.77+1.22 abc  661.64+13.29 de
NLP.K; 62.22+0.40 abcd  31.53+0.80 ab 752.78+18.58 ab
N;P.K, 62.54+1.66 abcd  30.90+0.84 ab 718.9148.43 be
N.P.K, 63.37+0.91 ab 31.70+1.26 ab 771.22+44529 a
NP.K, 58.68+1.71 de 29.13+2.66 abc  654.48+29.52 ¢
NP K, 59.75+2.74 bede  30.45+2.17 abc  713.14+14.62 ¢

LK KB R R B, S T Ko B EUIE LB
AEST 2 AR K S AN B . BURR J5 & 5 T, 7E
PoK, 7KF Ny AR B 35 5 1 Now N 7E NoK, 7KF, Py
Ab PR 52 v T A P AR ER s A IR AR kN A A H AU
AHTE . 2R B I il O R RE X 2 N BRI AR KA
B 2o it P R S i AR T R
K, Hod DL NP K, A BRI AR
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Table 4 Effects of N, P and K combined application on

No N b B2 8] G 32 35 22 7 5 7E NLP ZK-F K AR B
Fim T KoK BB BEAE RN &8 5 EEAH R . wT
BT TH 7 PK, K, N, A HE I 2
T HAm AR B ; 75 NoK, KP4 ANl AR A 24 7] 22 S A
W R RN A B S FIEAE . A4S 2T

L

quality of radish % [ £ NoKo 7K SF 5 4 AN 3 A A 348 i) 22 S5 AN I 5 5
. wOK4) wCIT AR T wORLEF4E) JELEAER RS A SRR . W= EKFE
Treatment Moisture Soluble solids Crude fiber ( ﬁé 5) , F iﬂ% —"%J— B(J 5L|‘ IE N,P,K,, ﬁ\: 7J( ﬁj\ /ET% . ﬂ{ﬁ-
content content content i " A= i l\ i*—'— , . H77 Im B
4| D g —3 } =1 N ) Y I —
NPK,(CK) 93.984027d  3.23+025¢ 0.79+0.04 a VERDEAD & AL T RORKCT  BO I sl e w1
NoP.Ks 94.88+0.22 abc  3.50+0.12 be 0.77+0.04 ab 1.24% « 12.38% , 8% it AE 73 ) B AR 1 0.19% -
NP.Ks 95.00£0.40 abc  3.27+0.15 de 0.73£0.05 abc 3.71% , fH 41 2 & & A0 T E) K F, B FR PR T
N.PK, 94.69+£0.53 bed  3.80+0.10 a 0.77+0.05 ab 7.59%, B HEAEEE S T 1.39%.
N,P K, 95.154+0.33 ab 3.63+0.06 ab 0.73+0.05 abc 2.4 ’fﬂiﬁ%ﬁ HE{EEF@;@-? l\}ﬁif\u g__;é;‘;‘f§\5(§ﬁl‘]$2uﬂ
N.P.K 95.33£0.39ab  3.77+0.12 0.72+0.05 ab . . .
Z ‘ ! e FHE 5 T, X R R AR, 4 56 775.04 kg hm?,
N.P.K, 95.1840.49 ab  3.63+0.15 ab 0.74+0.06 abc L
T it AL Ak B 5 NoP K, A0 38 7% B 0, Ok
N:P.K, 94.6940.47 bed  3.37+0.12 cde 0.68+0.03 ¢ N T 2% HE;‘ &;}%4 ’ ]HZ AL EE . EXEZ"E’I f
NoPK, 94.73+0.50 bed  3.63+0.06 ab 0.75+0.05 abc 88 263.53 kg~ hm™, &3 = T I AL AL, o L =%
NoPoK, 95734050 a  3.47+0.06 bed 0.76+0.02 abc 177 55.46%, B FUGAL 2157 13.97%. 1E PK,
NiPKs 95.13+0.48 ab  3.500.10 be 0.72+0.04 abc TKAF S NG N NG A ER P2 B0 B8 No #2517 1.07%
NiPK. 9520:043ab  3.70:0.10 ab 0.69+0.04 be 9.41%-13.81%, B It 5L [RDRE PO 3 , T A28 U 22 5
N,P.K, 94.24+0.38 cd  3.70+0.20 ab 0.75+0.04 abc 92{_ r%"—‘ }’E‘ I}% ,ﬂi& E{] i:é % . 1\101)21<2 . NzPoKz . NszKo @%
N.P.K 94.5240.84 bed  3.63+0.15 ab 0.73+0.04 abc o N o
s FALH ) PE R NGPK, b HE P 5 4 B BRI T
F5 SBHRREENE MNEEMEFUENE
Table 5 Effects of N, P and K combined application on yield and benefit of radish
e 25 Yield/ WP ZHRGE UL AEkL DTk %
Treatment (ke hm Increased yield/ Economic benefit/ Increase income/ Fertilizer contribution
& (kg-hm™) (Yuan-hm™) (Yuan-hm™) rate/%
NoPKo(CK) 56 775.04+2 501.26 g 0 56 775.04 0 0
N,PK, 70 778.09+1 788.77 £ 14 003.05 61916.55 5141.51 19.78
N.PK, 71 533.02+1 309.64 £ 14 757.98 61575.83 4 800.79 20.63
N.PK, 75184.27+1 87542 de 18 409.23 70 318.93 13 543.89 24.49
N.PK, 88 263.53+1 608.76 a 31 488.49 80 304.44 23 529.40 35.68
N.PK, 77 441.17+1 424.17 d 20 666.13 66 388.33 9613.29 26.69
N.P:K, 74019.21£2379.51 ef 17 244.17 59 872.62 3097.58 23.30
N.P:K, 72 151.61+381.92 ef 15 376.57 63 772.81 6997.77 2131
N.PK, 72 643.724836.44 ef 15 868.68 62 927.90 6152.86 21.84
N.P.K, 84 353.27+2 082.47 b 27578.23 71 963.41 15 188.37 32.69
N.PK, 80 555.8142 065.65 ¢ 23 780.77 68 407.32 11 632.28 29.52
N.PK, 84 834.43+2 185.81 b 28 059.39 77 970.99 21 195.95 33.08
N.PK, 72920.08+1 49044 ¢f 16 145.04 64299.91 7524.87 22.14
N.PK, 80 670.45+1 533.34 ¢ 23 895.41 74 048.38 1727334 29.62

6 663.08 .2 256.90.5 289.56 kg-hm>. 5 X} [ A
L, & it A A B 22 5 A B 8 1 5.46%~41.44% , IR
A0 3 097.58~23 529.40 JC «hm?, H i 45533
B 2 NoP K AR B, Oy 80 304.44 T -hm™?, 11k
RTRE ] DT R 2 A 5 e, = 3 R R FIE 4 S B v

20.96%-144.76%-+33.68% . 15 HH £ FE AL jiti 0% £ AT
AR AR 2 IR BT ARG AL H 1)
25 F MERNMMRBRENL

LA B HR B E N AR &, ' (YD ilE
GrRas (YO R R, 7 L8 ME g (AT

- 169 -



S — N )

RIS R th R 3 38 %

&6 MBI EAIAERHEER
Table 6 The fertilizer response models on fertilizer benefit
SN s Bk -
WA R WERR e o
o Determination
Fertilizer response model . p value(F test)
coefficient

Y,=57 350.8+70.585N+40.746P+102.996K—0.144N"—0.305P*~0.032K*+0.238NP—0.191 NK—-0.055PK 0.729 3 1.62x10°*
Y,=57 350.8+60.846N+13.246P+91.112K-0.144N"~0.305P°~0.032K*+0.238 NP—0.191NK—0.055PK 0.662 6 4.37x107

28 0 ERE R B AR (R 6) 0 & F KRS, 2 N7
P21 p AHI/NT 0.0, AR MEIE 3 T AR 2 #E K. 2
ANJ5REIIAFAEBORAR , B N A1 P,Os #4700 kg - hm?.
KO N 158948 kg -hm™> i, & M B m, N
139 203.69 kg - hm?; 24 N 1 P,Os %4 0 kg - hm™.
KO 7 1 406.04 kg-hm™ i}, 8 N5 ai e N
121 403.56 kg-hm™. 25 5K, Y SOl FH RO R 1)
BRARET AT DUR ARS8 S P SR B AR, SR T
PERIE AR A o] 7 B R AR B (R T R A B3
26 Z NEEEEXENFHE

TE =70 IR J7 FERE R () JE At |, SR AR 4y
Ikt sy M 77 5. AP~ &2=100 000 kg - hm
H 28 5F 2 %5 =80 000 JG » hm™ A 4% 1, & fg i ik
BIFAEEMHMAS, XRWENA M HE
SN S T I I e o = s = LRS00 oV il
BN AE. L7 E=80 000 kg - hm? H 45 %k 35 =
70 000 JG *hm” Ry %, v i ik 4 11557 & % 1
[ it B 5 58, LA 1 b AR & 2 NG P.Os 330
18.75~206.25 kg - hm?, K,O A 112.5~225.0 kg - hm™
(D

*®7 REBHRERT RMERS

Table 7 The combined application frequencies on N, P and K fertilizer levels

N P K
eV G i P it FH &
F aibOj(level Iﬁiiimount/ AR o Iﬁjﬁsfimoum/ s e fiiimount/ A s
(kg-hm™) Frequency  Rate/% (kg-hm™) Frequency  Rate/% (kg-hm™) Frequency Rate/%
0 0 2 50 0 2 50 1125 1 25
1 112.5 1 25 1125 1 25 225.0 3 75
2 225.0 1 25 225.0 1 25
ait 4 100 4 100 4 100
Total
YJ{H Mean/ 1125 1125 168.75
(kg-hm™)
PR 2 93.75 93.75 56.25
Standard error
HERE AR = X ) 18.75~206.25 18.75~206.25 112.50~225.00

Recommended
fertilizer amount
range/(kg-hm™)

3 Wik H4R

JEAEAE R bR A, T8 M A
KA B, S E LR EHEE
“34147 JERHA TG R Y, & B R R BRI AT A R
L B AR B RIE S PR e e e
0G5 395 Tt BRI, v AT 1O 5 IS 2 D - P
KR, B0 LR IE RS MR B S R T 7T
25 R — B ML AR RS — 2, W] RE 5 il e
WIS TTEAFRA K. RE2Y MEZERAH D, R
ENIPNANER S ALEI PN s PR N Ui sp i

<170+

1T UL BB XS 2 AR B AR KR e EAE A
Aot P A 2 0 PR AR A

NI R Y2/ b R i e AR )
MUK 2 R R . Al I a5 KRR, A R E
RBEBIAEXT 2 D dh B R O o 1t A I PT A K
e A B AR 7K 7 (AR 2R 5 8 it SRUNE B IE , PR AR 7T
VR [ B S S R e R S U AU L A
JE 3 S it 2 ) AT P R AR R . TR
W B AT T LASR s 8 1 w5, D SR HE S DL AL T
PSS , 3 23— 25 BT U5 W B A P e L £ % 25
I it S5 5% B S IR A T % HR) R % il R R
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FAK PR PR, A FRACH 2 ORI -1 AL ) A 5
R NERHE & FHE GRS st b i B
M= B A RRE , 5 IEALAH LG, b 5 A
NEAEAT — R TR 25 B2 FRAR S &, s/ si e
XF P B AN K, B 5 K, A IE IR, W A A
/NI SC R SRET B AE ORI SR L, W N R
M fE 2R/ > >0, ARmas RS HA
T8RS MIKEERE ARG R, 5
of HEAH EE , & BRI OB EF IR TG i pe % 2 E 3R = 8 b
)77 &, 2P NLPK, b B (N 225.0 kg - hm™2, P,O;
112.5 kg-hm?.K,0 225.0 kg hm™) [ 34 7 85 i, 15
31 488.49 kg - hm?, B4 Ui 23 529.40 JC hm™, Bk} 51
BRZE Y 35.68% , MR A AR o7 4 v T LAl AL 3
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