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Effects of nitrogen, phosphorus, and potassium ratio fertilization on the
growth and physiology of Gleditsia japonica var. delavayi seedlings

LUO Ting, FU Yupin, MENG Meng

(Yunnan Academy of Forestry and Grassland Sciences, Kunming 650201, Yunnan, China)

Abstract: [Objective] In order to explore the growth and physiological response mechanism of Gleditsia japonica var delavayi
seedlings under different ratios of nitrogen, phosphorus and potassium fertilization, and to establish the best fertilization technology
scheme for Gleditsia japonica var delavayi seedlings, so as to provide theoretical basis for its seedling raising. [ Method] In this
study, 2-month-old Gleditsia japonica var delavayi seedlings were used as the research object, The application rates for Ny, N;, N,, and
N; are 0 g/plant, 2.8 g/plant, 5.6 g/plant, and 8.4 g/plant, respectively; for P, P, P,, and P, are 0 g/plant, 0.7 g/plant, 1.4 g/plant, and
2.1 g/plant, respectively; and for K, K,, K,, and K; are 0 g/plant, 1.4 g/plant, 2.8 g/plant, and 4.2 g/plant, respectively.The effects of
different nitrogen, phosphorus and potassium ratio fertilization on six physiological indexes of superoxide dismutase (SOD), catalase
(CAT), malondialdehyde (MDA), proline (Pro), soluble protein (SP) and soluble sugar (SS) and three growth indexes of plant height,
ground diameter and dry weight of Gleditsia japonica var delavayi seedlings were studied. [Result] Compared with the control group,
reasonable fertilization could significantly promote the growth and physiological activity of G. yunnanensis seedlings. Under the ratio
of fertilization, the overall performance is the strongest dependence on P fertilizer; in the interaction effect, the PK interaction further
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confirmed the promotion effect of appropriate nitrogen fertilizer on seedling growth, the NP interaction may affect root development,

and P fertilizer has a significant effect on ground diameter and dry weight distribution. Under physiological stress, the contents of MDA

and SS increased significantly, while the contents of SOD, CAT, Pro and SP decreased. N,K, (Medium nitrogen and low potassium)

fertilization combination showed good results in many physiological indexes.N fertilizer can improve the antioxidant capacity and

osmotic adjustment substance content of plants, and P fertilizer has a greater impact on SP. Except MDA and SS decreased first and then

increased with the increase of N, P and K fertilization, the other indexes increased first and then decreased with the increase of N, P and

K fertilization. Excessive fertilization (N;P,K,, N,P;K,, N,P,K;) significantly inhibited seedling growth. [ Conclusion] Reasonable

fertilization can enhance the growth and physiological and biochemical processes of Gleditsia japonica var delavayi seedlings, and low

nitrogen, medium phosphorus and low potassium (N,P,K, ) treatment is the best fertilization scheme for its seedlings. According to the

fitted quadratic equation, the optimum nitrogen, phosphorus and potassium application rates of Gleditsia japonica var delavayi seedlings

were 3.2 g/plant, 1.6 g/plant and 2.2 g/plant, respectively.

Keywords: Gleditsia japonica var. delavayi; growth indicators; physiological indicators; N, P, K ratio fertilization
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Table 1 Factor and level of the fertilization experiment
for Gleditsia japonica var. delavayi seedlings

[X % Factor
e (P,05)

LS TTY T3

Level

FRAE (K00

Nitrogenous Phosphate Potassium
fertilizer /(g-¥k ")  fertilizer /(g-¥k ") fertilizer /(g- ¥k )
0 0 0 0
1 2.8 0.7 1.4
2 5.6 1.4 2.8
3 8.4 2.1 42
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F Excel {4 i3F AT £ 48 75 7 A0 & B, 9F A
SPSS 19.0 AR HHf AT T7 2257 #7
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Table 2 Effects of different fertilization treatments on p growth indexes of Gleditsia japonica var. delavay seedlings

AhE e Gir%jid i F3#4 Aboveground iR #4 Underground
Treatment  Plant height /em diameter /cm FJfi & Dry weight /g Lt Proportion FJii & Dry weight /g 7 Lt Proportion
NPK, 27.67£2.31d 0.2940.05f 3.82%+0.14h 0.52%+0cd 3.56%0.12¢ 0.4810.02 ab

N,P,K, 28.29+0.92d 0.35£0.03 de 3.00£0.13] 0.5240.01 cd 2.76+0.17 g 0.48+0 ab
N,P,K, 51.41+1.80a 0.3940.04 ¢ 9.424+0.07 a 0.63+0.0l a 5.504+0.26 b 0.3740.05d
N,PK, 26.95+1.17 de 0.2640.05 fg 34040.251 0.5540.02 bed 2.74%0.16 g 0.4540.02 abc
N,P K, 44.81£2.49b 0.4010.01 ¢ 6.30+0.05¢ 0.5040.03 d 6.424+0.03 a 0.50%+0.01 a
N,P,K, 40.22+5.10 ¢ 0.47%0.05a 7.04£0.11b 0.6020.06 ab 4.78%0.11¢ 0.40%0.02 cd
N,P;K, 20.161.71 f 0.25+0.03 ¢ 2.76+0.26j 0.5740.04 abc 2.06%0.10 h 0.4340.07 bed
N,P,K, 29.16£0.19d 0.27£0.04 fg 3.86+0.41 gh 0.5940.02 ab 2.70+0.13 g 0.4110.04 cd
N,P,K, 29.34+£2.94d 0.324+0.02¢ 4.78+0.20 ¢ 0.57%0 abc 3.66041¢ 0.4340.02 be
N,P, K, 23.83£0.97 ef 0.34%0.01 de 4.4010.04 f 0.51%£0.01 cd 4.22+0.10d 0.49%0 ab
N,P,K, 23.54£0.81 ef 0.27£0.02 fg 420+0.15 fg 0.5740.05 abc 3.20%£025fF 0.4340.01 be
N,P K, 49.52+2.84a 0.431+0.07b 7.38%£0.19b 0.60%0.06 ab 4.94+0.27 ¢ 0.4010.04 cd
N,P,K, 38.18+£0.20 ¢ 0.37%0.05cd 5.944+027d 0.5940.05 ab 4.12+0.14d 0.41%0.02 cd
N,P K, 3991+t141¢ 0.33£0.04 ¢ 5.76+0.23d 0.59£0.02 ab 4.06+0.10d 0.41£0.05 cd

T RPESIAE NG FRREREEZER (P <005 . FH.

Different lowercase letters in the same column in the table represent significant differences (P << 0.05). The same below.
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1 2527%; PK, A&, N, KFE N, KT
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#3 P. KAEx N AEHERRERAER
Table 3 Effect of phosphorus and potassium fertilizer on
nitrogen efficiency

P iz Hh b5y R 4y
Mh¥E Plant  Ground T FhE
Treatment height/ diameter/ Aboveground Underground dry

cm cm dry weight /g weight /g
N,P K, 49.52 0.43 7.38 4.94
N,P K, 44.81 0.40 6.30 6.42
N,P,K, 51.41 0.39 9.42 5.50
N,P.K, 40.22 0.47 7.04 4.78
N,P.K, 38.18 0.37 5.94 4.12
N,P,K, 29.34 0.32 4.78 3.66

HE 4T, ENKHAET, P P, KTH
MmN R, 5P AR, P KPR NoKs
NK, HA Wbk B FA%, 20l BT 10.24% AN
26.48%. TE P, KV, NK, H A& AR IE Bk
fH, 76 NK, HAER &/, M NK AEFET
31.91%. 7£ P, /K°FF, NK, &M #0157
ISR R KME, 8P KFIRE T 27.64%; P, /KF
NK, HEH E3aF R/, % NK, HEFF
T 49.26%. 1E P, KFF, NK, & T 55+
sk RRAME. 5P AKTFMHE, NK, A&7 P,
ACE AT NK, 414 W& TR bR i Ak .

S ATAL FRETE NP, A4 F K, KPR
K, K30 T 37.08%, 1M NP, & F K, KF#
K, K0T 30.13%; MR A28 ke 38 5 bk i
A= £ K, KFF, NP, A& B3y T &
SEE, WK KFRMT 47.28%, HEEET
HAH G, NHF 2 FRERLEH, NP, 4

HE K, KPR K, KR 58.13%, 1I7E K, 7K
R, NP, HE & THRIR I N HRAL.

F&4 N, KBBxS P BEAEFARURIIER
Table 4 Effect of nitrogen and potassium fertilizer on
phosphorus efficiency

o p o b4 R B>
R h 4% o -
o  PRE B e e
Plant Ground
Treatment heieht fom diameter /em Aboveground  Underground
& dry weight /g dry weight /g
NP K, 49.52 0.43 7.38 4.94
N,P,K, 51.41 0.39 9.42 5.50
N,P K, 44.81 0.40 6.30 6.42
N,P,K, 40.22 0.47 7.04 4.78
N,P K, 39.91 0.33 5.76 4.06
N,P,K,; 29.34 0.32 4.78 3.66

&5 N. PREX K BEMERARMIER
Table 5 Effect of nitrogen and phosphorus fertilizer on
potassium efficiency

73 bUEES b H 5> R PR
AbEE Plant Ground FIi FIi R
Treatment  height/  diameter/ Aboveground Underground

cm cm dry weight /g dry weight /g
N,P,K, 38.18 0.37 5.94 4.12
N,P,K, 29.34 0.32 4.78 3.66
N,P.K, 29.34 0.32 4.78 3.66
N,P,K, 40.22 0.47 7.04 4.78
N,P K, 3991 0.33 5.76 4.06
N,P K, 44.81 0.40 6.30 6.42

22 AEMERBLEXE S BIERRI R0
22,1 FABETEC LL e NE T 15 3 ) AR BE A AR A

A
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Pro ¥ & & Sp & & ¥J1E N,P,K, 4b N i& 3 & K
i, HEFmSTHAAE. MDA, SS &85
N3PK, NPiK, Ab FHIA B % K, 78 N P,K, &7
TERK. NPK, A EXIE (NPK,) 1% TiE
PREFARE, dEHARLE (NPK. NPK,.
N,P,K,) T, SOD k. CAT ifE. MDA & &.
Pro & . SS A ERINI AN ALEE (NPK,) »
T B It 2 it O 0 VAL S 4 A 2 3
38 o X EL BN (NGP,K,) « B P(N,PK,) - 1 K (N,P,K,)
AbEE, SOD Ji PRI A ER P <Al <H N <#R K,
CAT JE R I AR <t P <t N <t K, Pro
GrEEDUCNE P <AHIE<HtN <5t K, MDA %
HERI AR K <AHfE<Hh N <sk P, SS &=
HUOAAS R <8t N <Bt K <Bt P, Sp SEXRIN
B <BR P <H N <ASHAE, 60H R L
P AR e e, R NOEAT KA.
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Table 6 Effects of different fertilization treatments on physiological indicators of Gleditsia japonica var. delavay seedlings
e SOD it CAT i1t MDA ki Pro ¥ &t SS SP kL
Treatment Super(-)xllde dlsmlftase Catalase af:tll\llt}/]/ Malondlaldehyd? Proline 1 Soluble sugar1 Soluble protelr}
activity /(U-g ) (umoL-min -g ) content /(nmol-g ) content /(pug-g ) content /(ug-g ) content /(mg-g )
NoPoK, 1531.44+69.2 ¢ 37.23+0.74 ¢ 76.53+1.98 b 293.71+£2.41] 26.56+0.86 cd 38.15+0.87 bed
N,P.K, 1585.36+78.37 ¢ 40.87+1.55¢ 76.82+2.73 b 341.22+3311 26.91+0.69 bed 38.14+3.59 cde
N,P,K, 4143.99+244.02 a 89.241+0.61 a 39.05+049 g 877.64+8.99 a 20.36+1.28 ¢ 43.15+2.13a
N,P.K, 974.90+16.25 f 39.64+1.66 ¢ 77.44+140b 191.69+1.52k 27.95+1.87 be 36.221+0.46 cde
N,P K, 2791.80+378.41 be 67.20+3.30 ¢ 51.84+4.14 f 707.77+2.95¢ 22.32+1.37fg 41.20%+1.79 ab
N,P,K, 2569.124+323.14 ¢ 58.07+£4.63d 57.63£2.33 de 696.57+12.37d 23.84+0.92 ef 42.66+1.83a
N,P;K, 703.05+£34.56 f 28.11+0.98 h 85.25+031a 4127+£145n 31.72+0.59 a 34.89+0.57 f
N,P,K, 1 687.814+116.90 de 41.94+1.83 ¢ 73.92+2.82b 379.50+£2.16 h 26.99+0.69 bed 35.42+1.70 def
N,P,K, 1790.01+53.20 de 48.62+2.48 f 63.90+0.98 ¢ 449.43+534 ¢ 26.02+0.80 cd 39.6710.62 abc
N,P,K, 1081.81+88.02 37.23+£0.74 ¢ 84.94+2.11a 159.67£0.751 27.23+0.81cd 35.86+£0.70 def
N;P,K, 812.68+26.53 f 29.11+1.01 h 85.95+2.09a 54.07£1.01 m 28.97+0.74 b 35.1240.02 ef
N,P K, 3179.234+47430b 83.73+6.26 b 5437+3.82 ef 859.53+3.39b 21.98+0.31 fg 41.44+1.79 ab
N,P,K, 2056.93+161.04 d 52.94+1.84 ef 59.79+2.77d 564.04+2.16 ¢ 25.69+1.58 cde 38.69+1.51 be
N,P K, 2691.80+378.41 be 56.1110.68 de 59.07£2.03d 531.11+2.80 f 25.10%1.67 de 40.2740.74 abc
222 AP E AR DI S W AR 38.01%: CAT &M 5 Pro & & (&5 SOD i

ipAT!
i1 7 7] %1, SOD. CAT i £ 1 Pro & & 7
N, KPR EE ST N, KF, SP 5SS & &1L
NIKFEFRAZERAEE, HITEREYTEPK,
HEMH FRMEZE, RUMKK (K) KA aedl
1) VL 2 S ) % T A B AR bR R 1. SOD iE MR AE
P,K, 4 Ny KPR aem, Ny KPI B FEAKT

PEEAR—, N, KFPK AESERS. SHE
7E N« N, KN MDA & & biaion—g, H
i, N, KPR PK, 414 1) MDA & &k, HE
ERTHABA S HIONN, KF I PK, A
MDA & & =172 N, /KF P.K, 44, laE 51K

K A B A ¢, F8 MDA KEM R, It
4h, SS 5 SP HEERALE.

=7 P. KBEX N BEERSRAER

Table 7 Effect of phosphorus and potassium fertilizer on nitrogen efficiency

e SOD i CAT it MDA i Pro & i SS Fr i SPEhL
Treatment Superqx‘lde dlsm}lxtase Catalase af:t}lxllt}/l/ Malondlaldehydf Proline co;lltent/ Soluble sugaﬁrI Soluble protelﬂ

activity /(U-g ) (umoL-min -g ')  content/(nmol-g ) (ng'g) content /(nug-g ) content /(mg-g )
N,P,K, 3179.23 83.73 54.37 859.53 21.98 41.44
N,P,K, 2791.80 67.20 51.84 707.77 22.32 41.2
N,P,K, 4143.99 89.24 39.05 877.64 20.36 43.15
N,P,K, 2569.12 58.07 57.63 696.57 23.84 42.66
N,P,K, 2 056.93 52.94 59.79 564.04 25.69 38.69
N,P,K, 1790.01 48.62 63.90 449.43 26.02 39.67

& 8 W1, SOD. CAT iF{E J Pro F &AL AHEHFHNT K &H. K, £K, KT,

P P KPR IBERE N & & A5 N S, Bk SOD & £ 7E N\P, & i, 11 N,P, A& 1 &

KE, NK, HER SRR R IR . NK, HE
1) CAT & PELE Py P, KT lH 22 AN B3, BARAR
i#a#h 5 Pro S EEAR . £P KFT, &4H
& MDA S REERAEE, P, /KT, NK, 4H
A MDA FEEZE S THMHAE, BNK HEFH
& 1 63.64%. 1E P, /KPR, SS &ELENK, HAE
HEAK. 7EP KPR, H4ESPHEERALEE,
BARMXIRE: £ P, KFTF, NK HESPEFE
BNK, HEFFK T 8.06%.

R 9 A LUE H, K, AT & HE 1% I

TP E K K, 7J<EFT%E7FEK% CAT & AR
b5 SOD EHEAR T —5. Pro & &L K, K
NP, A& Ak, # K, /KF NP, 41 & & & [E1K
T 48.79%. MDA % &1L K, K N ABA R E,
K, 7K F NP, 41 & MDA & & &1k, KT K,
KPR T 34.69%. SS & EAEAF N, PR HA
G /N, SP ERAE K, A K, KFE R
AR, K, KFTREE RN SRt &, 75
K, /KF FBEE i N 2 138 i B
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Table 8 Effect of nitrogen and potassium fertilizer on phosphorus efficiency

e SOD i CAT it MDA Pro & ft SS i SP &M
Treatment Super(_))qde dlsmllltase Catalase a_ctlIVltyl/ Malondlaldehyde1 Proline corlltent/ Soluble sugar1 Soluble protelr}
activity /(U-g ) (umoL-min -g ') content/(nmol-g ) (ng'g)) content /(1g-g ) content /(mg-g )
N,P K, 3179.23 83.73 54.37 859.53 21.98 41.44
N,P,K, 4143.99 89.24 39.05 877.64 20.36 43.15
N,P K, 2 791.80 67.20 51.84 707.77 22.32 41.20
N,P,K, 2569.12 58.07 57.63 696.57 23.84 42.66
N,P K, 2 691.80 56.11 59.07 531.11 25.10 40.27
N,P,K, 1790.01 48.62 63.90 449.43 26.02 39.67
#*9 N. PREx K BERERRRAIIER
Table 9 Effect of nitrogen and phosphorus fertilizer on potassium efficiency
e SOD i CAT it MDA i Pro & i SS SPEhL
Treatment Super(')x'lde dlsm}lltase Catalase af:t}:/lt?/l / Malondlaldehydf Proline co;lltent/ Soluble sugaﬁrI Soluble protelﬂ
activity /(U-g ) (umoL-min -g ') content/(nmol-g ') (ng'g) content /(nug-g ) content /(mg-g )
N,P.K, 2 056.93 52.94 59.79 564.04 25.69 38.69
N,P.K, 4143.99 89.24 39.05 877.64 20.36 43.15
N,P,K, 1790.01 48.62 63.90 449.43 26.02 39.67
N,P.K, 2569.12 58.07 57.63 696.57 23.84 42.66
N,P,K, 2 691.80 56.11 59.07 531.11 25.10 40.27
N,P K, 2 791.80 67.20 51.84 707.77 22.32 41.2
Fz10 H=. B, HIERMMEYAXR
Table 10 Regression relationship of nitrogen, phosphorus and potassium fertilizer effect
AE A} fatw L5 T R S8/ T [oh s 7
Type of fertilizer Indicator Fitting equation Optimal fertilizer /(g-#k )
I3 y=-2.10 x,"+12.45 x,4+27.98 0.93 2.96
A% y=-0.01 x,°+0.05 x,+0.32 0.99 2.85
SOD y==96.79 x,"+640.52 x,+1 558.40 0.89 331
HE () CAT y=-2.33 x,+15.43 x,+39.05 0.91 331
Nitrogenous fertilizer MDA y=1.23 x,’~10.47 x,+76.67 0.99 3.26
Pro y=-23.60 x,"+156.06 x,+317.47 0.86 3.31
N 3=0.30x,~1.86x,+26.77 0.91 3.10
SP y=-0.21x,’+1.48x,+38.14 0.88 3.52
7 N= y=-14.59 x,"+32.03 x,+27.31 0.88 1.10
Az y=-0.07 x,+0.18 x,+0.28 0.98 1.24
SOD y=-752.86 x,"+2 248.10 x,+1 253.17 0.99 1.49
BEAE (x,) CAT y=12.60 x,"+43.21 x,+38.44 0.99 1.71
Phosphate fertilizer MDA =6.29 x,"~24.27 x,+76.99 0.99 1.93
Pro y=-236.71 x,"+693.33 x,4242.70 0.99 1.46
SS y=1.71 x,"-5.49 x,+27.25 0.99 1.61
Sp y=-1.08 x,"+3.63 x,+37.18 0.99 1.68
73] y=-1.94 x,"+7.99 x;+28.41 0.75 2.06
iz y=-0.01 x,7+0.06 x,+0.28 0.67 251
SOD y=—142.86 x,+591.43 x,+1 609.63 0.99 2.07
AL (xy) CAT y=-3.57 x,+15.71 x;+39.59 0.99 2.20
Potassium fertilizer MDA y=4.02 x,’~17.67 x,+75.23 0.99 2.20
Pro y=-53.21 x,>+180.68 x,+336.60 0.99 1.70
SsS =021 x,"-1.02 x,+26.77 0.97 2.43

SP 3=-0.58 x;+2.45 x,+36.78 0.99 211
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MrifE, A . PIERH &5 8 3.0 ~ 3.3,
1.4 ~ 1.7 F12.1 ~ 2.2 g/ ¥Ry, AT DAARAIEVE 2 36 4)
AL T B AEA KRS

3% 1’

. B HEEMEKEF LA DRE TR
JLE, HHEEALRRE B R R R, (Rt AR
AR, HRE. R TREENEPNEDEK
1) E b B EE A SR . AR, &
PRAOA B PR LU b R A 2 2 (R 3 R Y T I
A, B it A B RS, AR e HBAR L Hb BT R
N FREYEL AR T REMES, EEEE
X Quercus chungii 4] Tt "Y', ¥ K Cunninghamia
lanceolate %7 " [ 78 A AG BUAR R A 4518, Tt
B EREAS 2 B XA 4 ) A AR RCR AN B R, T
T R it A ) 2 o R A AR P AR S B . PR R
Mo bR AR AL EE N P,K, XK, NLPK, AbH
AR 2 3 T At b 3, bR 5 = AR A B
NP K, FikEf K. ZZEaitke. #iff kT
FAT NS P K AERAREYE, SRmRIA P >N > K,
AR P >K >N, M EFRERINN >
P>K, T FHRERINNK>P >N, KHH
B KR PR E R SR, XA RES P
fE A B 3 A0 N AR 3 8 A A A 5. NOAEXY
i BT R E AR, B N AR SR AT
T VR DT 32 A RO Ay, 6T A ) 2 43 RN
HEMERAEEEN, REEDkRE. HhEm
AR ERE, B P EXE M Sophora
Japonica 1 W AR R TAHIEIRISE 1. BAER
Rirr, Py K A2 B — B E S0 E B N R 48 A
KEAMREEH; N P ZHAEH R AR R A
H: N. KZHAEMAUZE—HERE, P AL H 2
TR A B BN B, X 58 R 45 Y
FERI P NEXHE KA Pinus elliottii X P. caribaea Hh
Bl R EEE . 5% B % v e A Betula
alnoides Jit IEA 515 2&E B P AER] PAEES 11 AE W)
BN R—. AFEEDEKEFRTRMEAE
5, WIEHAKTZRGHEMAC A B #E,
T8 RAE LA ) P FIAE 2 B T i A A5 R
PRI A K ) D

SOD ¥tk CAT &% MDA% &, Pro & &,
SP &, SS HEe SHEYRY MRS Bt
RS, BFER R ACH F LT bR, 8
i FH ORATE FEAE P A P 420 o RN i o 1) AR i AR
AWFFURY], & B IE RE % W 35 3 SR E 2 4
PPy 2R BEVE M, H AR BB B BT, MDA 7 &

SS i #E FH i, SOD i . CAT ¥ 1. Pro &
H.SPEHEMN T, A% 0% RE, SOD
WM. CAT W& . Pro & &, SP & & ) 78 b
N,P,K, I i ##; K{l, MDA & &. SS & &5
7E NyP,K, N,PK, b3 A8 21 f K AE; 6 AR
WA, SOD W 1. CAT & 7. Pro & &. MDA
SEREINP>N>K, SSEEEMNP>K>N,
SPEERIANK>P >N, KN (N) 4 EE
Pem T hUEALEREE, YOI IE R N AL MY
PUEARE ) BB TR &, IR A AR
fiis mIN (Ny) &3 FESOD iiE . CAT i £,
Pro &, SP S EE ¥ %, MDA . SS&
EIbE, R E NETRES R A LE, ]
RAERE, XH5EKE Y XF N R R KL
HAEKRKPT R R —5. NK, EIEHEEZ AN E
R AR R BT ROR, a8 P L BT
PR MG Pro F1 SP & &, [%{K MDA & & %5,
A BT 48 SR A A (1) P 1 A 4 REAE ) AE AR L T
fe. PAER (Rt EK, HEshE AR, M5
Y& . Ny K Z HAEH XY A SS. SP &
RN gREIR, PR SP & & 150
B, RSP HEMME, X5WHEMk I
7’ Prunus persica ‘Yuanchun’ [0 N AL — 25 2,
SS & B4 AR K R RILI A —FE AR 4L
U, Bl e R R B g R, X S T
Gardenia jasminoides %)) T el B8 R W Parashorea
chinensis 411 7 11 SS Wi N HLHI A S, AT RE S
A [ERE A N AU BL A AE 22 5, HLPM B =
BORERR, T IEE KA TR S SR, T
T REM R . MDA 2RSS, N P,
K B4 BRAC RS MDA & &2 #m, 148z
F|fpiE R MDA &S EE & & P AR (P
SEUEEIELN T MDA 2RI, LR L
XF P FIE B ORGP AE S T R L T
XF P AEAK R I 5. SE A S TR bRk A, 7EAE R}
THAERAT, ME K ILEAZERN, B MDA,
SS T EIRW FEAL, HR SRR EIES,
YL K B B TR AK, @ REZHHEA
LB AN FE TP,  LAROG AT B8 IR 88 K 775
H. K, /K°F ) SOD. CAT it #1k T K, KF,
W BH KR R 93 25 A7 24 oSS D I o oo AR R B
SHEA A — 2 M ERTER, X 58RmE
RSB K AEEAR AP R REE, MiEm
TP PUIL P . 1G5 40 A 0 U 2 e i T A E N
s

B WL BIIE LA ROV R R A Bt R A
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fERFEESR, HEARLERK, EHBR EAEA
FIMAZEAER . SER. B PN e 1R =
NERRAE I 2, etk ke, A
Pic it EE 451 B 8t AT B 28 2 ELARFRTE 1A A
HEEMGED A B, Eprdrh, &%
MY A K 75 KA 3k, S BT W
PRAE A 5, DA B R AR i FH AR

4 &

G B IR bR T 45 R R, HIARTE N,P,K,
AbHE R K B B OKAE, MR B4 TR R AR AL
N,P\K, FikF| RME, HALFERY DL NPK, 43
RO, ZEICE LT B RS ALK, 2
mAPLAMBE IR E RS &, HREEL
W 5: 1 N,PKsw NoPJK,+ N,P,K,. N,P,K, 4b #
AR IR AR Sk R LR T X (NPK) -
M 2 7F N,P,K,+ N,PK,. N,P,K,. N,P,K, &
TIRANT R, i E R (NGPK, NLPLK, .
N,P,Ky) B RN 2 i A4, R0 G B 4
e« A IR PR i AR ) o0 . R U T DU
. HRET (NPK,) FCELREAE AT, DAtk I
AR ERE SRS AR, R
NP K, Hi AR, DLYEFrEI e K. A5
WEME— T kIR, FH N Py KA E
AN 3.2y 1.6 F1 2.2 g/ BRI, AT DALRRRE 324
HIE B AEAERKIRS, UL R NE B IR
BRI 7K YR Rk AT — A
NETTR, 456 REFRMIRDL, HlE ERHE. =
(it I W, DN RS AR MYE A R B AR A
FIWIHEARSHE
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