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Effects of NPK fertilizer management on nutrient use
of kenaf, Hibiscus cannabinus L.

WANG Daobo'*, LI Fusheng', ZHOU Ruiyang'
(1 College of Agriculture, Guangxi University, Nanning 530004, China;
2 College of Resources and Environment, Qinzhou University, Qinzhou 535099, China)

Abstract ; [ Objective] The effects of NPK fertilizer management on nutrient contents and uptakes in dif-
ferent organs and soil available nutrient contents were studied to investigate the nutrient use of different
kenaf varieties, so as to provide rational fertilization for high yield and high efficient cultivation of kenaf.
[ Method] The pot experiments included two kenaf varieties, i. e. Fuhong 992 and Hongyou 2, three fer-
tilization levels, i.e. low fertilization (N 0.10 g + kg™', P,0,0.05 g + kg”' and K,00.10 g - kg '),
medium fertilization (N 0. 15 g - kg™', P,0,0.075 g - kg ™', K,00.15 g+ kg™') and high fertilization
(N0.20 g - kg™, P,0,0.10 g - kg™', K,00.20 g - kg™'), and three fertilization methods, i.e. T,
(all N and K fertilizers as basal fertilizer) , T,(60% N and K fertilizers as basal fertilizer, 40% N and K
fertilizers as topdressing) and T, (all N and K fertilizers as topdressing). [ Result and conclusion] The
contents of N, P and K in various organs, plant NPK uptakes and the contents of available N, P and K in
soil increased with the increase of fertilizer rate. With the increase of the rate of NK for top dressing, N
contents in various organs, P contents in root, leaf and pole and plant N and P uptakes reduced while P

contents in bark, K contents in various organs, plant K uptakes and the contents of available N, P and K
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in soil increased. In this study, for Fuhong 992 and Hongyou 2, high fertilization with all N and K fertil-

izers as basal fertilizer can increase the nutrient absorption of kenaf and the contents of available nutrients

in soil.

Key words: kenaf; fertilizer rate; fertilizer management; nutrient uptake; soil available nutrient

4T K Hibiscus cannabinus L. 2455 2% Bl Malvaceae
AREJE Hibiscus B8 H B8—AFE A1) e S EAED) , AR K
PP Lr, I T Y58 E AR I, U HAE AR
Wy HTRETR , Mok Az B E L ARk, [ A AN
KA N 12 ZEXA R E D 532 50 A R 2 i A 3 %
MIBIFE , ELAS 6]V 0k R 0l B I 1 5 1) vie) g A S AH
[F]. ¢ TNERHE ZEXTLLRR I 5E ), = N A i 5T 3 22
L e = 7 I, HOA [R5 1% 4538 AN TR). Kipriotis
%[4] .Manzanares %[5] 1 Patane %mﬁﬁ?{%ﬁﬁ i N
0 ~ 150 kg « hm i}, £1 bR = A 1B % 22 5. i Tig-
kaa 45" il Kuchindra 45" §F 57 & W], 76 A [l -+ 38 40
SARSAETR i N 86 ~224 kg - hm ™2 I 2 18 il 21 ik
. AR AR S B ST G M B R 2L PR B SR BUREAT
Yerpr NS AR, AR 23 C Le ) R BE AT s
JEAE R 10% ~15% G546 (5 70% ~80% AL
hi 10% ~15% , 4 667 m® jifi B B il 78 N 13 ~ 18
kg.P,05 6 ~9 kg K,0 11 ~19 kg. Ax[a]ifF %5\
55 667 m* e HIZE N 12. 5 kg P, 0, 4. 0 kg K,0
7.5 kg I, £TRREF APt e . 25025 i 40
LIRRIGIFZE R, 4 667 m’ JitiJR % 7.5 kg Flid # R
5510 kg VEFEAE, JRER 15 kg I BERRES 5 kg FIGR AR
15 kg FEIBAERT, P 5 fe .

R NE B Z5 XL IRR 7 53 W MSOR %) 5% i A 9
R/, AR Teib 2 2 SR ] W FE T L 4
FRELIRRSR 3 O i, AR B AR LA e, R IR
23 R B R R B I TORRAT. ARsm AN
K, N TEM TR o3 A B 2, 190 B2 R 2 RR
eI, P UK ZERRARAR P 0 A5 AE X e 38 57 AR SCHEF AL
RAS S AFAE AL Z2 R RO (] i P 6 5% 40 W AR R
2S5 DAEGAR G R R 2258 Tl M #4 kL, 1A [R]
RS 25 X 2L RS 43 B i PN AT o DA R+ 1
BUSR E E 2 M, DAERT AN [R) £ 6K i F 22 0 )
FE R, LT RR i 7 e AR s R B AR A
1 #MB57RE®
1.1 #

ZLRR A AR LT 992 (LG A 5 ) ML 2 5
(Z438Fh) , B PG REAe 2 E e it b - R AT
PO R A2 A5 ) S M AR 4T3, pH 5. 0 A HLJ 19. 2
g - kg™ BAEA(N)TT. 6 mg - kg™ HALHE(P)21. 1
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mg - kg~ HACHN (K)59.8 mg - kg™, H A $F Ak i
(w)28%.
1.2 #Z#%in

IRITE)PH R 2E AR 2 B W % Pl AT 1 2 Rl
SRR Rl 3 b PR P B A 3 Aot ATy =X, dE 18 AN Ak
R, AR E A 3 R 3 RO & ARAE (NP, 0
F1K,0 43512 0.10,0.05 F10.10 g « kg™') 5
(N.P,0, fl K,0 4y %% 0.15, 0.75 F1 0.15
g kg™) R IE (NP0 F K,0 43524 0.20, 0.10
F10.20 g - kg™ )53 AENE 2L 1) T, , &% N 1 K
NEAVEFERE , 75 2 A 5 1+ HER 210 A52) T, ,60% (1)
NK JEVEFEAE, 75 2t 5 E HER A A, A T 40%
() NKJE FH 7 BE 4 400 30 38 BE, 3 0 76 B &5 o8 50 Al
100 cm WFFfEHE KM A 53) Ty, 238 NK JEAEE AT, B8
e R 391 5 0 5] T, g Ab R PO 43R SR, 78
Bt 5 IR AEA. N L AR E [w(N)46% ] ,P
JE Ry E G IR A [0 (P,05) 54% 1, K HE s AL (&
[w(K,0) 60% |, Bt HRERH4 35 S 43 Hr 4.
1.3 K ERE

IRIGAE SR (3T 10 AR 32 em SR E AR
28 cm 15 28 em) HHHEAT , AEAT L 0 S 9 K £ 20
kg. 2012 4F 5 F 29 HFEFI, B 758 12 RiFh 7, B3 HL
RN 2 BREDRZIHT (F29 10 em) . 5 191 4% AL 2
VEE K A I E T IR K A (w) 55% ~ 65 % FTE R Y 5
RE AT B < e U R 5 25 2R 0 % Ak 0 K i
HI7E A K B 75% ~ 85% (1471 Fil . AR 5 JHL o o
B 39 ki, FRR R A s VR K i, R T R
VEOK TR 1 d BRA TR 1k, S A RE R LS
FERFRAR T 1 UK. A5 B A A FRES AR ). 6 A
25 H gt 90% i s (ARFEL 1:1 000) 7B R (5
HHE 1: 1 .000) {4 B AT 57 21 JpR g L
1.4 MEFZE

I RIREEAS AN FIZERT R B I HRITAR &L 7E 90
CAT 30 min J5F 65 CHEA Z1H 5 &, B RE 5 FE M
2 H,80, - H,0, {8 KA E A5, A [ H ki
ERR S, AP G E 2wk fr i, A E
JEE TR S A it b MR RO A A 5
WERLCHEFH 0.5 mol + L' HCl + 0.025 mol - L™
(1/72H,80,) ¥ 52, 28 A 1 mol - L' 4k
NH, Ac 3248 KOG RE R L 440 31 2T R 37 43



5 6 1]

FIE YL, 45 RN LIS ZE 0T LLRRTR 3 ) T3 ) 35
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NP A1 K W AR ; & B NP #l K &
N E NP FK B 5 HX R A E T
AT .
1.5 Zitom

I EETE SPSS 17. 0 B4 v fiff JH i FH e Ak 8
R R AR e AT 5 28 00T, 05 22 3 A B 4G it A
NERH R AGZ 25, A [F] 98 br 4 b B8 S 05 1Y L8R
JH Duncan’ s 3.

2 FBR545H
2.1 ARARBRERSESE
2.1.1 #BREAR oA AESE HELFH,

XFFLIAR 2 S RIARLT 992 S, SARARAT He, w5 AR A0
B AR &R 4 A & & 5 & 50.9% Fil 42.6% |
34.5% F126.9% ,BAELL 992 1y T, ZbFRAL, 2% 51
B3 H A B R 2/ &2 R 25, LA
25T MEREE AREFAEE 5T, ML,

T, AT, RS N S RIBEC, L0992 P N &
HO IR 34.5% F126.9% , =7 BE L4062 S
T, AbPERFAR 43. 47% , 25 5 1 3%

XTLLA 2 5ok Uk, T, &, 5EAH I, m AL A rh
REAR 2R i &40 il $ 5 28.5% 1 17.2% , 2573
FHOTARL 992 Sk, T, AT, T, SACAEH L, &
HEAR R f & B B R 78.4% Fl 64.4% , 257 5
M2 ok, 5 T, AHLEL, T, AT, R 40k
EriE TR 40. 1% F149. 6% |25 5 2. W THE 41 992
vl mAEAP R, 5 T, AHE, T, R RSB S =0
BIFEAK 51.3% F123.5% , 2R B2 (£ 1).

SFELA 2 5 R LT 992 Sk, SARAEAR L, w5
M2 A0 O 540 B3 AN 24. 3% F1 42. 9% ; R 4T 4N 2
5T, Ah, AR R . XA 2 ok, 5
T, #HEG, T, F1 Ty AR R 8 & &R T 29.7%
42.9% , 25 53, HARAEM) T, 1 T, Z [0 /)2 5534
W X TARLL 992 MUMRAEK UL, 5 T, AL, T, $5
29.8% ,ERBE(EL).

*1 NPKREEMFAEIMARRENHE FLHSENZM"

Tab.1 Effects of NPK fertilizer management on root and leaf nutrient contents of different kenaf varieties w/ %
e JER AR R&E LNl

& Ik 4N 4P 2K 2N 2P 2K

a2y mi T, 0.33+£0.0laA  0.30+0.01aA  0.20£0.02bA  3.81 +0.17aA  0.32+0.0laA  2.03 +0.30bA

T, 0.30 £0.03bA  0.17 +0.02bA  0.25£0.02aA  3.73+0.39aA  0.25+0.01bA  2.19 +0.38bA

T, 0.19£0.02cA  0.14+0.03bA  0.26 £0.04aA  2.20+0.06bA  0.25+£0.02bA  3.55 +0.24aA

e T, 0.29 £0.01aB  0.27 +0.03aA  0.15+0.02bB  2.87 +0.46aB  0.28 £0.05aB  1.82 +0.01bA

T, 0.31+£0.02aA  0.16 +0.05bA  0.21 £0.01aB ~ 2.64 +1.11abB  0.25£0.02bA  1.18 +0.13¢B

T, 0.17£0.02bA  0.14 +0.03bA  0.23 £0.03aA  2.09 +0.62bA  0.23 £0.03bA  3.28 +0.41aA

(i T, 0.23£0.01aC 0.23+0.03aB  0.15+0.03bB  1.90 +0.40aC ~ 0.23 £0.01aC  1.34 +0.02bB

T, 0.19+£0.04bB  0.16 +0.02bA  0.19 £0.03aB  1.62 +0.67abC  0.24 £0.00aA  1.33 +0.17bC

T, 0.12+£0.02¢B 0.13+0.01bA  0.23 £0.05aA  1.08 +0.14bB  0.12 £0.01bB  2.68 +0.29aB

L1992 Ehe T, 0.31£0.03aA  0.33+0.05aA  0.23 £0.06aA  3.82+0.60aA  0.26 £0.00aA  2.01 +0.14bA

T, 0.23£0.01bA  0.29 +0.05aA  0.24 £0.003aA  3.77 +0.12aA  0.26 £0.00aA  2.12 +0.54bA

T, 0.18£0.02cA  0.16 +0.05bA  0.24 £0.01aA  2.93 +0.61bA  0.25+£0.00aA  3.64 +0.35aA

e T, 0.29 £0.01aA  0.20+0.02aB  0.17 £0.02bB  2.60 +0.28aB  0.24 £0.00abB  1.56 +0.34bB

T, 0.23£0.02bA  0.20+0.03aB  0.19 £0.02abB  2.36 +0.19abB  0.24 £0.0laA  1.68 +0.10bB

T, 0.16 £0.01cAB  0.15+0.03bA  0.20+0.02aB  2.26 +0.50bB  0.23 £0.01bB  3.04 +0.17aB

R T, 0.23£0.01aB  0.19+0.01aB  0.14 £0.02bB  1.98 +0.10aC ~ 0.23 £0.01aB  1.34 +0.02bB

T, 0.15+0.02bB  0.18 +0.05aB  0.18 £0.02aB ~ 1.69 +0.08abC  0.24 £0.0laA  1.45+0.21bB

T, 0.15+0.01bB  0.14+0.02aA  0.17 £0.01abB  1.44 +0.41bC  0.22 £0.0laB  2.62 +0.31aC

1) T, A543 NK JletE £ e, T, £ & 60% # NK Jetk e 40% t NK fetkit e | T, & 743k NK feifig e & b 5484 F
A + Ar iR £ H R seAr A8 B e R 2 R Rl e ey XL R B 3847 0E , M R s AP A8 Bl 612 77 XOR B Ie At A & o) o4 A
KRB FHAFE, AIV AT AT — AR DN K) B FEH, k7 EZFREH(P>0.05,Duncan’s k).

2.1.2 tRE AR AHRANESS WMEILIFH,
XFETAE 2 5 MR LT 992 S isi, S ARALAH Eb , v AR A
Bt F 2/ & &0 il E 111.5% Fl 64.9% |
106. 1% F141. 5% ,BRLAE 2 5 Ty Ab, HoAth kb 3 25 57

B2 X T2t 2 S mer 992, 5 T, MLk, T, it
H ARG EIEMKRT 37.4% 1 21. 1% , BRAH4T 992 1)
HAEAN, 225 2
XA 2 45 T, AR UL, 5 RAE AR E , = IE i
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HRIE I R B o A 34. 8% Fl 21. 1% , 2% 5+
B3 XHRET 992 5 T, T, AbFR UL, SALIEH L, &
B R 4B i A B 13. 9% F116. 7% , 25 57tk
FORLAL 2 SOk UL, 5 T, AHEL, T, AT M 4
SRR 11.2% F1 21. 3% , R ARIERY T, #1 T, Z[H]
ERAREIN AR B BN T, 1 T, Z
m2ZEFRECELD).

TR 2 S HARLL 992 Kk, SACALAH L, = e
Areb e it R A B a3 i BG n 45. 0% F 17, 1% |
43.5% M1 16. 3% BrHAERY T, 4, 25 5 3. XF0f
2 SHMREL 992 Kiki, 5 T, MHLL, T, it 28 5 555
IR 83.3% F189.7% , 2553 W3, H T, M T, Z[A]

LR NI 935 %
ZRHBREGERLD).
2.1.3 REAR . &HfAWESE HE2FH,

XA 2 5okt SARALAH L, 5 HE AN o AT PR 2 42
SRR 91.6% F1 56. 7% , 22 % W%, H T, fl
T, b3, 5 MR A AR 22 (B] ) 25 5 i 3. X e 4T
992 Sk iit, T, AbEEF, S5 ARALAH L, &5 AR K 2 /%
ST 23.7% Ty 0BT, SARAEAH L, o RE R
LRGRIEE 26. 4%  HopR 2 S E. XMLk 2
THIRRLL 992 Sk, 5 T, AHIL, T, A1 T, MR 2E S
T B RAR 26. 5% 1 36. 4% 31. 8% Fl1 41.9% , 2%
SRFE HAOBL2 SHET T, M T, ZHMNESR
[TE

%2 NPKBZEEWARSMABREFNRERESSEHHME"

Tab.2 Effects of NPK fertilizer management on bark and pole nutrient contents of different kenaf varieties

w/'%
o fER A JBR Bz e
& Jrik 2N &P £ K &N &P £K
ai2E EE T, 0.96+0.04aA  0.130.01bA  1.46+0.66bA  0.82+0.13aA  0.11+0.0laA  0.85 +0.27bA
T,  0.79+0.08bA  0.14+0.00bB  1.34+0.16bA  0.700.15bA  0.10+0.01aA  1.41 +0.13aA
T,  0.48+0.08cA  0.14+0.0laA  2.34+0.16aA  0.61+0.05bA  0.04 +0.01bA  1.35+0.43aA
e T,  0.77£0.16aB  0.13£0.00bA  1.26+0.42bA  0.75+0.10aA  0.10+0.02aA  0.47 +0. 18bA
T,  0.51+0.08bB  0.15+0.0laA  1.26+0.69bA  0.60+0.10bA  0.07 +0.00bB  1.19 +0.31aAB
T,  0.54%0.06bA  0.15£0.0laA  1.99+0.09aA  0.54=0.10bA  0.04 +0.01fcAB 1.12 £0.26aAB
A T,  0.47+0.11aC  0.12£0.01bB  0.240.07cB  0.49+0.13aB  0.04 +0.01aB  0.44 +0.09aA
T,  0.31%0.04bC  0.12£0.00bC  0.77+0.10bB  0.19+0.02bB  0.05+0.01aC  0.77 £0.09aB
T,  0.37+0.01bB  0.13+0.0laB  1.53+0.47aB  0.19+0.02bB  0.03 +0.00bB  0.79 +0.08aB
o992 i T,  0.93%0.19aA  0.14£0.00bA  1.230.26cA  0.65+0.05bA  0.09 £0.0lad  0.59 +0.03bA
T,  0.61+0.05bA  0.14+0.00bAB 1.74+0.18bA  0.770.06aA  0.06 +0.00bA  1.19 £0.83aA
T, 0.51+0.03bAB 0.15+0.00aA  2.42+0.03aA  0.54+0.11bA  0.05+0.02cA  1.00 £0.76aA
e T,  0.78+0.08aB  0.12£0.00bB  0.57+0.07bB  0.63 0.14aA  0.04 +0.01aB  0.22 £0.06aA
T,  0.54+0.03bA  0.130.00aB  1.63£0.05aAB 0.44 £0.03bB  0.03 +0.00bB  0.60 £0.21aB
T,  0.52£0.07bA  0.14+0.01aB  2.01£0.41aB  0.47 £0.09bAB 0.02 +0.00bB  0.54 £0.49aAB
e T,  0.75£0.05aB  0.12£0.00bB  0.370.04bB  0.41£0.04aB  0.03 £0.01aC  0.20 +0. 10aA
T,  0.53+0.06bA  0.14+0.0laA  1.27+0.34aB  0.42+0.02aB  0.02+0.01aB  0.54 £0.10aB
T,  0.41£0.05¢B  0.140.00aB  1.46+0.07aC  0.37+0.03aB  0.01 £0.00aB  0.47 +0.41aB

1) T, #7543 NK Jetk £ e T, &7 60% 45 NK Jetk e 40% 45 NK fetkié e, T, & 743 NK JledFit e & b A8 A
T+ AR A, R RAAR R EA R B R RIS XA DB FEARE, B &R RIEF X R EIEH A 26 ki
KB FHIE, RS REE AR — MR (K) B FEH, KT 2534 RZF(P>0.05,Duncan’ s 7% ).

XTI 2 53kt , S ARAEAH Eb , v A AT e T R Bz
SRR 14. 6% M 17.5% , ERBFH. XN T
FREL 992 Skihd , SARAEAHEL, T, 1 T, AbBEF, & ALJRR
Fe Ao Ay AR 15.9% F1 5. 8% , 2% F 3. %t
LI 2 S HIMREL 992 >kuk, 5 T, Ab3AHLL, T, FI T,
b PRRR R AW B it o3 4R R 5. 4% F1 11.1% 9. 7%
113, 8, BRELAE 2 S HRAE RN R 2T 992 (= A, 2
R E(K2).
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XFETAR 2 5 FIREAT 992 Steidd, SARNEAH EL , e A
HRIEJRR B2 4 K & & 43 ol 48 5 102.2% F177.3% |
73.9% F135. 8% ,RARELT 992 4 T, #1 T, ZbFH R Al
AMIRIE Z ) 22 SR i 3 LAAN  Hp 2 s i 32 HARAL
992 7E T, Ml T; AbFE , PAE S S Al =2 ) 2% 5 . 3. %)
IR 2 kUL, 5 T, AbBRAREE, T, AbBRRR R 2405 &
P 98.4% =R W 5 T, AHAHLL, T, AbIEFR K7
SRR 73.9% , 22 5 BE B T,T, T, Z
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FIE YL, 45 RN LIS ZE 0T LLRRTR 3 ) T3 ) 37

(B 225 . WHE LT 992 ki, 5 T, ML, T, 1T,
JRREZ 4 B0 5 1 A il B 114.29% F10171.8% , 2% 55+ 1
FmIETE T, f1 T, ZIAN 2SR W (£ 2).

2.1.4 EHAR LHFLWEE WMEK2EH,
XFELAR 2 5 FIAE LT 992 Sk i, S5 AL AR Eb , = B AN
I ZEFF 4 A & B 4 B 4R 144.3% FT 116, 0% |
63. 1% F128. 0% ,[HAR4LL 992 1 T, A1 T, Ao TF,
NEFIRAEZE AT 2 H Z B 22 5 A8 B E A, Hp 2R
YW ARL 992 78 T, AP, 5 AR AR HL, o AR 4
1 75.0% , 25 55 0 2. BRARLL 992 MIRIESh, 5 T, A
Fe, T, 1T, Z28F 2 & & =50 % T 28.0% Al
34.9% 5.0% F1 20. 2% , B AR £1 992 & B T, 4h,
ZRWE.

XTI 2 5ot SARNEAH EL , v AR A b e 25 FF
SRR T 109.5% 1 74. 4% I T, AbHE
()P AR AMIGAE 2 (] 25 5 R B 35 40, AR 22 7 3 3%
XTARLT 992 SRt , SARACAA L, = ML 2EFF il & fm 42
228. 8% T, I P IL4E1559. 6% , 22 55 W3, M H

141 .

REFRIARGE. XL 2 SHEL 992 Skl 5 T,
AHEL, T, B0 Ty ZEFF 40 & A PRI, Uit /2 NK
LR A B PR B C R MR (£ 2).

XFLIAG 2 5 FIAE LT 992 A iit, SARARAH e, T, Al
T, b B = AR 25 FF 4 80 2 40 R 5 82.9% Al
71.8% 121.5% FN 115. 4% , 22 5% 5 2. LT AR 2 B
AT AR, 5 T, AHEE, T, A1 Ty Z5FTF 48 &by
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Fig. 1  Effects of NPK fertilizer management on plant nutrient uptakes of kenaf
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