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BE.[ B W) % L89B T AT (Sapindus saponaria) g4 Fn WA ER AKX SFEN T, A T
BFME &M ZHEREE RS, [FE]ULEFSAEE o BHEE H R AR, XA “3414" K
iR, R AR NP At K By i B AP (0N P K 3 i AR 1.N FE 75 kg/hm®, P 2 45 kg/hm®, K FE 20
kg/hm*;2.N A& 150 kg/hm®, P A2 90 kg/hm*, K AE 40 kg/hm®;3.N /B 225 kg/hm*, P JE 135 kg/hm’, K HE 60
kg/hm’) 3t EEFHR B BAEK AL 4N T E, [ER]EEF B4E o EHER R E L N,P K,
N,P, K, 4L 30 R 4T, 2 Bl oot JR 42 5 28.42% 71 39.14% , L £ 7 B % (P<0.05) ; & N,P,K, 1 N,P,K, & # th T
BEF AT A, b A (NP K)RE T 16.11%F 32.93%, 7l # P % vk T BT 424 & fn 2 7 4 5>
A1, T B EFER WM EMHRITT N E>H>%, TREELELET BE  ERMER H
N,PK R BBt AR RS R RARERET 42.19%% 53.01%, A A B ARG ELeEE M
CO,REFAIGEAEE KoM AME L L RAFERMINAR, AREAES 4 I EMER HE
A EALRFEEAK, KA A TOPSIS 3% X F Bl B AL T B F d A g2 Fu  EATER W4 K fn
KA AFHATE TN, B BB U NP K, FN, P K, B9 45 & 37 0 54T, ¢ S A £ 42 i 4 A8 4 7 DL
NP K, FN,P, K, 8 4F, [ E Y AWk AR RS LAT B f EHER AR LEFKE,
CHRAR BRI A BE M T F NP K B E 9 A Y 115.26.64.14 44.37 ke/hm®, C BAEIER B N P K
By 7 B & 4 1 4 117.90.87.65.36.11 kg/hm’,
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Abstract; [ Objective] The study aimed to explore the effects of the combined application of nitrogen (N) , phosphorus
(P), and potassium (K) fertilizers on the growth and photosynthetic characteristics of the ‘ Yuanhua’ and * Yueshuo

Bodhi’ of Sapindus saponaria, and to provide a theoretical basis for the scientific fertilization of disease-free clones.
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[ Method] Using the S. saponaria ‘ Yuanhua’ and ¢ Yueshuo Bodhi’ as the experimental materials, the “3414” field
experimental method was used to study the effects of different N, P, and K fertilization regimes on the growth and
photosynthetic characteristics of the S. saponaria. [ Result] The tree heights of the offspring of S. saponaria were greatest
following treatment with N,P K, and N,P,K;, being 28.42% and 39.14% higher, respectively, than that of the control,
and the differences were found to be significant (P < 0.05). The ground diameter was largest following treatment with
N,P,K, and N,P;K,, and increased by 16.11% and 32.93%, respectively, compared to that of the control (N,P K ).
The tree heights and ground diameters of the ‘ Yuanhua’ were in the following order: P > N > K, under different
fertilization treatments, while those of the ‘ Yueshuo Bodhi’ were in the order; N > K > P. The net photosynthetic
rate of the ‘ Yuanhua’ and ‘ Yueshuo Bodhi’ was highest following treatment with N, P, K, under different fertilization
regimes, and increased significantly by 42.19% and 53.01%, respectively, compared to that of the control. The net
photosynthetic rate, intercellular CO, concentration, rate of transpiration, and foliar water use efficiency of the treatment
groups improved significantly; however, the stomatal conductance of the ‘ Yuanhua’ did not alter significantly, and the
stomatal conductance of the ‘ Yueshuo Bodhi’ differed significantly, The quantity of N fertilizer applied exhibited a
significant positive correlation with the tree heights and ground diameters of ‘ Yuanhua’ and ‘ Yueshuo Bodhi’ trees.
The growth and photosynthetic indicators of the ‘ Yuanhua’ and * Yueshuo Bodhi’ under different fertilization regimes
were comprehensively evaluated using the entropy weighted TOPSIS method. The findings revealed that N, P, K, and
N,P,K, were superior for the fertilization of ‘ Yuanhua’ trees, while N, P, K, and N, P, K, were superior for the
fertilization of the ¢ Yueshuo Bodhi’.[ Conclusion]The application of N, P and K at an appropriate ratio can effectively
promote the growth and photosynthetic characteristics of ‘ Yuanhua’ and ‘ Yueshuo Bodhi’ trees. The optimal strategy for
the application of N, P, and K fertilizers is that the quantities of N, P and K should be 115.26, 64.14 and 44.37 kg/hm’
respectively, for the ‘ Yuanhua’ , and 117.90, 87.65 and 36.11 kg/hm’, respectively, for ¢ Yueshuo Bodhi’ trees.
Keywords : Sapindus saponaria; N, P and K formula fertilization; photosynthesis; entropy weight-TOPSIS method
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bournei) . % ¥ ¥ 1 ( Dalbergia odorifera ) . %8 #
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1.1 RIE R A A

W5 M i i AE S W mag T &
(116°47'20"E, 26°40'3"N) , J& o\ $haH7  vE vk 2
A, SR R i M L b S R 0, AR R
17. 64 °C ,AFHIRFEKE 1 950 mm, ZETEFEE M
7 ARSI IR 81.81% , iR U6 M+ 3 Ay 1) My B
213+ pH 29 5. 02,35 Ky 24° 34k 455 m, 13
F W& 4.878 g/kg, & N &4 0.55 g/kg,
4P AR 0.322 g/kg, & K &t 23.493 g/kg.

BERARE A P TC B R < AR B
FEHR A RS H e B TR 4R AR R T
ANTERR = R P SR R bk i
$£2000 bk, AR N EARESE T 2021 453 A
BRI A, RIE MRATIE N 4 mx4 m, 30 %
635 Bk/hm® | ¥ PR 2 S5 1) I 2245 BRAE it Ok 134
BRE 2 (6 M8 4 1K), BRIt A L
B 2 kg A7 URITE £ R 1 a, 2022 4F 3 Al
RS-0 55.089 em , F-HIHIAE 19.21 mm; ¢ EAR
B BRATEE N 5 mx6 m, AR AE B N 330 ~ 350
Fe/hm? Y0 5 67.18 em, V-4 #1458 20.8 mm,
HEAE R N BEFHIR R (% N 46.0%) , P HEH i %
BRES (77 P,05 12.0%) , K AE N BB (& K, 0
60.0%) .
1.2 REIEIT RIBFRNE

K 34147 lERHA R I, " E NP K 3 4
HZE 4 MK T(0.1.2.3) .0 K FHEARHEAE, 2
IR (A RERE ) oAy 224 M 28 56 A A it R o, 1 KR
(MRAEARE) by 2 K- —2f, 3 AKSF (R Sk 2 7K
SR 15 A% RS R OR B SEAE MR LAY N P UK R
AR5 N P,O K, O Jiti BB &4 5] Ky 240 275
1366 g/ tk", FAk HH WA NP, O, it A 5
10.05.2. 66 g/ 7" M8 A BA BT Bt , B4k
it AT £ WL 1

PG BEAL X A g0 = & (% 2), k4 i
630 tk, B HE & 3 IR, WAL I 15 #k, Ab /N IX
[ PR AT o 2RI 7E R B R B S5 A7, A
2021 4F 11 A3 2022 4F 11 A4 12 M, 24
A3 2 AT (4 A AT ) AR, LA HLAE A i AR
(CRERRP S50 ), U 5 e IS b 481 B e ] A2 £
Hirb 4 A= 60% ,7 A it 8 40% , %
Tt AT A, 42 N L TR A it A G Sz R

4, F ] ARG R AL B AL X 4 B T, DU gl
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Table 1 Fertilization design #.{7/ . kg/hm’

HERE A N P K
fertilization nitrogenous phosphate potash
level fertilizer fertilizer fertilizer
0 0 0 0
1 75 45 20
2 150 90 40
3 225 135 60

T4 AP RENE R AR . 0 RANTEAL, 2 S M 2 50
FERMAL R ;1 BUEACAS 2, R 2 KSR —2F ;3 Bl it , oy 2 7K
[ 1.5 f%, The fertilization dose standards for four levels are: 0 level
refers to no fertilization, 2 level is the best fertilization amount based on
local experience, and 1 level ( insufficient fertilization) is half of 2
level; 3 levels (excessive fertilization) is 1.5 times of 2 levels.

Fz2 RWAIE
Table 2 Test treatment

it A/ (kg-hm™2)

pUBLE RS fertilization level
treatment code

P K
NoPoKy 0 0 0
NoP,K, 0 90 40
N, P,K, 75 90 40
N,PyK, 150 0 40
N,P K, 150 45 40
N,P,K, 150 90 40
N, P3K, 150 135 40
N, P,K, 150 90 20
N,P,K, 150 90 0
N, P, K, 150 90 60
N;P,K, 225 90 40
NP, K, 75 45 40
N, P,K, 75 90 20
N,P,K, 150 45 20

F 2022 4 11 AR, TR TFHEEIEEKE,
D5 4y B = R R M AR, 2022 4 8 10 H
9. 00—11: 00 #EAT A SH & , A~ 56 Ak
BEATLPRLE 3 ARARME R , Bt A AL B IR AR A L
2507 AR TR R s g A R L A R 1
Li-6400X fE#E A0 4E HI 542 (38 [ LI-COR 2
Al SRR LA SEONE , AL 35 Hot A R
[Pn,pmol/(m*-s) | SFLFE[ Gs,mol/(m’+s) ],
LT — 45 Ak % Mk B (i, wmol/mol ) 1 7% i i R
[ Tr,mmol/(m*-s) |, LA A3 R/ 25 1 i R 1T
SRR F R (WUE, mmol/mol ), 454> 45 AR
3K, e AR RN O A AR AR SR AT 000 wmol/
(m?+s), 23 WE N 500 wmol/s, IR I 7E (25 +
1) °C,CO, & &M 400 pmol/mol ** |
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AR I SRR ) S LA TN e 5 i, I R R S
e o e b AR
1) N7 AN ) it A A B R MR A 8 P B 1A

TEPRFE R (X) IF .
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(2)
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P max (X, Xy Xy) —min(X Xy X,)
(3)

A XA BB SR § A RAREL(i= 1, n;
J=1,,m) X bR X

3) 5 i A AL FRRTAR A AN TS bR 0 L
(P,)IFHIT
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ij_Ez;lXijo ( )
&Y AR ¢ HH BT
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6]-:_ Inn o (5)
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6) 45 j AR WS
&i
W = . 7
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M R.
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8) AL 22 FI 45 8 2 53 176 L8 fh

+1,
Xyyeen s X))

1,

BE ARG EA A
Z; = (maxR}, ,maxR}, ,maxR};,... ,maxR) , (9)
Z; = (maxR; ,maxR;, ,maxR;,... ,maxR;) ,
(10)
9) Wi 14 Fh b 8RN 55 45 il 22 [ 1 B IR =5[]
s DA D,
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K Excel 2016 F1 SPSS 21.0 #4744 48 11
5341, K H Origin 2018 /EIEl, fdi FH SPSS 21. 0 i#£47
B[] AL BRI T 22550 ( One-way ANOVA) FlIHT
B 755 (Duncan ) Z 1 LA, {# FH Pearson #H5GPE
IIMT—TCERAEA DG W PR KR B N a=
0.05 , M 5 H5c 4l 2 R F- B e hr 25

2 HRESH

2.1 SEEHREMEXTEFERKNZMN

200 FTHT(3R 3) AN IE AL R JE A1
e g ¢ BRSO R AL
HALEE NP K, FT N, P, K, Jifi AR5 R e b, 5% BR 4]
AL, B S T 28.42% 39.14%, i oM T 1%
160 e BATEEL B AR DI EE N PLK, B N, P K,
B K, LoXof REZH B 258 = T 16.11% F11 32.93%

1 P, KK I e A B (e Rl b A2
FEAR T AR BRI (N, >N, >N, >N, H B B
e RIS B A R0 P 1 52 g e ¢
WS AR o LRI A 77 A T AN [R) 14 o o7 (A 1
N,>N, >N, >N, , #1485 N,>N, >N, >N, ), H ¢ 8 A5
P v R b A T A R T S ) A T 5 AT
(22 3) 576 N,KKF b, ¢ @A i s finh g =2k
TR R (B P >P,>P >P,, HiI4E P, >P, >
P,>P,) , 1AL A v A A WA it P A 1 i S
G ARG, < B A AN [R] A 1 (A P, >
P,>P,>P  #if& P,>P,>P >P,) ; £ P,K, /K I, bl
B BB R (W K, >K >K, >K,, HiIAE K>
K, >K,>K,) il AL (B8 K >K, >K,>K, , #
7 K,>K,>K >Ko) 724 TSR R, Bk, iR 3
BT B AR ) NxP 44 BATE R (1) Nx
K 2145 0T DA 5 2y 1 130 |, A T it A A 2
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Table 3 Effects of different N, P and K fertilization treatments on the growth of
Sapindus saponaria cultivar young seeding

P/ cm tree height

H4%/mm ground diameter

b P

treatment code Srte AR sy ¢ AR

‘ Yuanhua’ * Yueshuo Bodhi’ ‘ Yuanhua’ * Yueshuo Bodhi’

NoPoK, 98.40+0.60 ¢ 116.67+2.52 ¢ 30.92+0.90 g 32.07+1.40 e
NoP,K, 107.61+5.05 be 123.33+4.51 fg 31.37+0.36f ¢ 33.94+1.07 de
N, P,K, 116.24+7.14 ab 137.00+5.00 de 32.87+0.90 de 33.29+3.10 de
N,PyK, 101.28+11.22 ¢ 149.00+8.19 bed 30.65+0.72 g 34.49+2.20 de
N,P K, 126.37+11.14 a 141.67+4.16 cde 35.34+1.06 ab 38.10£2.16 abed
N,P,K, 122.35+10.05 ab 150.67+6.51 abe 33.05+0.77 de 41.49£2.72 ab
N,P;K, 112.18+2.56 abe 143.67+5.86 cde 35.22+0.42 ab 42.63+4.37 a
N,P,K, 115.73+9.70 ab 154.00+9.54 abc 33.55+0.41 cde 39.98+2.15 abe
N,P,K, 121.18+7.72 ab 148.33+7.09 bed 34.35+1.07 bed 35.66+4.36 cde
N,P,K; 110.20+5.26 be 162.33+4.04 a 32.71£1.01 ef 40.64+0.53 abc
N, P, K, 125.93+11.23 a 134.00£9.17 ef 34.04+0.48 bede 36.36+1.24 bede
N, P, K, 119.07+6.59 ab 159.00+7.00 ab 33.14+1.10 de 41.94£1.35 a
N, P,K, 117.07+5.72 ab 152.67+9.07 abc 35.90+0.74 a 38.16+3.64 abed
N,P, K, 121.84+1.36 ab 160.67+8.50 ab 34.70+0.80 abc 42.13+4.00 a

2 R FVEAR 5 A [F/NG AR R AR )i AE AL B ] 19 25 57 535 (P<0. 05) , R[], Different lowercase letters indicate significant differences

between different fertilization treatments( P<0. 05). The same below.

2.2 SEHREREX T EFH RXESERANZIT
AN TR SRR A e A Ak B TG R ¢ g AR ¢ L
WSS RO AEHMEmILE 4.5, S5XTRA
(CK) A Eb , AN [7] Um0 it AL Ak B X6 G BB ¢ IR 4
e BATER R R EOLE ER A it e, B
BILIAE 3 N, P, K, 880K e A, B0y IRZH o 2 e v 1
42.19% M1 53.01% ( P<0.05) , JoH T 1B &4k
PR RALFEZ AR, B il EAE
P2 AR = A A B vk BE DUAL BEN, PLK, RN, P K,
BRI, B0 HR d 25 2 5 8. 59% Fl 11, 40% ; 45

AEFRZLRY ¢ RAe KA R FRCR Y & T« B
[, B4R ¢ BRREERE 1Y K 43 A F SR 43 i e
AEELN, P, K, N,P K, ik B e KM, B2, LET
CRAE N, P, K, AR H O Al R =, N, P K, Ak
PRAY S AL SRR, 1 N, P, K, 28 B R, K4
FIHRCR e . ToiR T BAEE 1 N, P, K, Ab 3
FIEOC A RS LT B R e, M) A v
B, N, P K, A B Y 78 1 TR A AR, 7K 43 1) IR
FURL ] — ARl TR B e i, DL N, P, K A B2 J 3
R o
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Table 4 Effects of different N, P and K fertilization treatments on

leaf photosynthesis of S. saponaria ‘ Yuanhua’

e GOl A A/ ST/ JifE) — A B/ AKAIF AR/
treatment code (pmol-m™2+s71) (mol+m™2+s71) (‘pmol :Tnol_l ) (mmol-m™2-s7") (mmol +mol ™)
Pn Gs Ci Tr WUE
NoPoK, 12.56£0.65 f 0.28+0.01 a 323.37+8.75 be 5.57+0.38 f 2.26+0.04 cde
NoP,K, 16.7£0.33 bed 0.30+£0.04 a 341.79+6.47 ab 5.96+0.74 def 2.83+0.33 ab
N, P,K, 17.55£0.32 ab 0.29+£0.04 a 335.76+12.71 ab 6.37+0.58 cdef 2.77+0.20 abe
N,PyK, 14.90+0.80 e 0.25+0.04 a 330.82+17.44 ab 6.44+0.41 cdef 2.32+0.19 bed
N, P, K, 16.86+0.34 abed 0.30+0.02 a 341.77+17.33 ab 7.43+1.41 abed 2.33+0.47 bed
N,P,K, 17.86+0.75 a 0.30+0.03 a 330.19+15.71 abe 7.98+0.45 ab 2.25+0.21 cde
N,P;K, 16.44+0.50 bed 0.32+0.02 a 338.83+13.57 ab 7.23+0.53 bede 2.28+0.11 cde
N,P, K, 13.20+0.63 f 0.26+0.02 a 351.17+4.26 a 7.41+0.05 abed 1.78+0.09 de
N,P,K, 12.94£0.65 0.28+0.03 a 336.15+26.12 ab 6.80+1.34 bedef 1.95+0.34 de
N,P,K, 15.86+0.36 de 0.26+0.05 a 325.30+13.08 abe 5.76+1.40 ef 2.88+0.78 a
N;P,K, 14.83+0.81 e 0.30+0.03 a 318.04+4.58 be 7.09+0.57 bedee 2.09+0.06 de
N,P,K, 14.94+0.63 e 0.30+£0.07 a 322.30+10.02 be 8.80+0.60 a 1.70+0.17 e
N, P,K, 15.91+0.69 cde 0.27£0.05 a 314.69+20.63 be 7.69+0.46 abc 2.07+0.07 de
N,P, K, 17.07+0.91 abe 0.33+0.05 a 303.37+8.84 ¢ 8.31+0.59 ab 2.06+0.10 de




28 AR L K E R H SRR ) 4 48 %
F5 AERBHAERELENTEF ‘BMER HRXEERNEID
Table 5 Effects of different N, P and K fertilization treatments on leaf photosynthesis of
S. saponaria ‘ Yueshuo Bodhi’
bz ?%)tﬁ)?%{ %?L%’Hﬁ{ JHa ] :’Eﬂ:ﬁb%ﬁ?i@i/ i%@ ;?%/7 K FIH iﬁ'lf-?/
eatment eode (pmol-m™2-s7) (mol-m™2-s7") (pmol-mol™!) (mmol-m2-s7") (mmol -mol D)
Pn Gs Ci Tr WUE
NP, K, 10.28+1.07 g 0.27+0.02 d 275.74+6.41 ¢ 6.29+£0.29 e 1.63+0.12 abe
NoP,K, 11.65+1.14 efg 0.30+0.03 abed 306.80+4.84 a 7.79+0.63 d 1.51+£0.24 cd
N,P,K, 14.59+0.50 abc 0.29+0.01 bed 286.12+3.16 be 8.66+0.65 bed 1.69+0.07 abe
N,P,K, 12.29+0.11 def 0.31+0.03 abed 307.19+7.23 a 6.45+£0.27 e 1.91+0.06 a
N,P,K, 14.63+0.32 abc 0.29+0.02 bed 289.14+5.25 be 8.93+0.74 abc 1.64+0.10 abe
N,P,K, 15.73+1.06 a 0.35+0.04 a 283.33+5.50 be 9.14+0.64 ab 1.72+0.11 abe
N,P;K, 12.71+1.23 de 0.32+0.02 abed 294.46+10.44 ab 8.00+0.87 cd 1.60+0.26 be
N,P,K, 11.92+1.08 def 0.29+0.03 bed 283.96+14.70 be 7.95£0.62 cd 1.51£0.21 ed
N,P,K, 11.18+0.59 fg 0.28+0.01 ed 295.64+11.66 ab 8.50+0.04 bed 1.31+£0.06 d
N,P,K; 14.64+0.76abc 0.30+0.02 abed 293.22+1.29 ab 9.79+0.16 a 1.50+0.10 cd
N;P,K, 13.31+0.76 bed 0.34+0.02 ab 298.58+10.49 ab 8.36+0.29 bed 1.59+0.10 be
N,P,K, 14.82+0.24 ab 0.34+0.04 abc 296.17+5.27 ab 8.08+0.43 cd 1.84+0.11 ab
N,P,K, 15.33+0.21 a 0.34+0.06 ab 285.63+1.41 be 8.67+0.85 bed 1.78+0.15 abe
N,P, K, 13.22+1.11 ed 0.35+0.02 a 292.97+10.92 ab 7.74+0.13 d 1.71£0.17 abe

2.3 FEBHRIES T BT EIERHEXHE
ANTFIREAE AL BN TG < et e B R
AR bR R EAL B R S C R A L3k 6,
FACHE FH 5« Rl M TR B ) g A M A £
PO IEAR S, T ¢ e i IE] CO, vk BE K
O FIZICR B ARG, 15 ¢ S 1y 7k 0 A
ROR B U O s WAL T4 5 ¢ 1R A v 4

TR IEANR, 5 B i A% AR A
BFIEARSG, 5t 5 35 B ARG, 57Kk o AL
ARE W FONE LG I S R it
AR I AR S 8 35 IEAR G, S AR Fzk
JER AR O, T ¢ B el s R A
Z M A B AR I 3 TEAN G, S R] CO, e 8 5t W
K,

®6 FEBMHESLERTFRIERHEXNE

Table 6 Correlation between N, P and K fertilization and

various indexes of S. saponaria cultivars

N p K

Eizt

index gt R TR ChEAe ¢ AL gt MR TR

‘Yuanhua’  * Yueshuo Bodhi’  *Yuanhua’  *Yueshuo Bodhi’  *Yuanhua’ * Yueshuo Bodhi’

W tree height 0.45"" 0.46*" 0.31** 0.13 0.07 0.22
A% ground diameter 0.40"" 0.38** 0.47** 0.31* -0.07 0.26
A Pn 0.06 0.22 0.29 0.23 0.60** 0.54**
SR Gs 0.03 0.24 0.13 0.13 0.02 0.21
Ji ] — AR ARBR IR Ci -0.04 0.14 0.20 0.02 0.07 0.32%
FRNE R Tr 0.21 0.32* 0.08 0.58*" -0.01 0.41*"
7K AT FI R WUE -0.22 -0.07 0.11 -0.38" 0.42** 0.20

% P<0.05, * * P<0.01,

2.4 ETWHI-TOPSIS 75k % iRk KR 5EM

FIHIEAL-TOPSIS #5574 Xif N [] jife AE b B R Tt
SRR I AR MR ARIEAT TSR AT
W BRI 7, @it TOPSIS HHEA R TCH T 1%
e KA BRAR 5 R =T N, P K, > N, P,K,>

N,P,K,, H:if N,P K, FIl N, P, K, Qb 30 2 1« g tE”
LAV RS, e KR TR AL AL 3, Toi ¢ &
WA &AL FAR 45 /T =0F 4 N, P, K,> N,P,K,>
N,P K, ,HH 4B N, P, K, FIN, P, K, &b 2 14 JC 7
SRR LRSI BT, BB A AR TR TR
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Table 7 Comprehensive evaluation results of S. saponaria clones under different fertilization treatments

‘AL’ ¢ Yuanhua’

C AL ¢ Yueshuo Bodhi’

4 FH G kb Hh
treatment code D - C. HE4 treatment code D* D" C; #E2
' ranking ‘ ranking

NoPoKy 0.29 0.11 0.27 14 NoPoK, 0.31 0.10 0.24 14
NoP,K, 0.19 0.22 0.52 5 NoP,K, 0.25 0.17 0.39 13
N,P,K, 0.17 0.24 0.58 2 N, P,K, 0.22 0.18 0.45 11
N,P,K, 0.26 0.15 0.36 13 N,P,K, 0.21 0.22 0.51 8
N,P K, 0.17 0.26 0.60 1 N,P K, 0.20 0.20 0.50 9
N,P,K, 0.19 0.24 0.55 4 N,P,K, 0.14 0.26 0.64 2
N,P,K, 0.17 0.23 0.57 3 N,P;K, 0.18 0.22 0.54 6
N,P,K, 0.26 0.18 0.40 12 N,P,K, 0.22 0.19 0.46 10
N,P,K, 0.26 0.18 0.41 11 N,P,K, 0.25 0.17 0.39 12
N,P,K;, 0.21 0.20 0.48 8 N,P,K, 0.17 0.25 0.58 5
N,P,K, 0.22 0.18 0.45 9 N;P,K, 0.19 0.20 0.51 7
N,P K, 0.25 0.18 0.42 10 NP K, 0.13 0.26 0.66 1
N, P,K, 0.22 0.22 0.50 7 N, P,K, 0.16 0.25 0.60 4
N, P K, 0.21 0.23 0.52 6 N,P, K, 0.15 0.25 0.62 3

25 ETHIRESEEHRSIERELIMEIEFSE

DI AL-TOPSIS #5871 (1) B A5 50 M 25 & 15 0 48
b, #E A & (X, NV P LK 5300 NP K TR
i) STERT g M AR 255150
505 (Y) B9 R 7 2, LA AL TOPSIS #4714 2%
XoF it A T AR AR AT T 380

A AREACALEE T TR T 1R S8 ARgs
B SHAC R 2 6] A R S I [ A AR L Y =
2.797x 107 +4.560 x 10  x N+ 1.248 x 107> x P -
4. 160x107*xK=3. 114x107°xNxP~-1. 446X 10> x Nx
K+1.633x107*xPxK-6.738x 107 x N* - 1. 508 x
107°xP>~1.010x* xK*, [T 7 FE e iE BB R* =
0. 61,3k 4% i 2 7K, U B LA SOR 54, vT LA
FHORATHT NP K BB EE, RIE, 20 B 25515
3 (Y) Bk ZWmAH N P K itk S, 54
aY/aN = aY/dP = 9Y/0K = 0, LT B BN,
P Kt 115.26 .64. 14 44. 37 kg/hm’ , Fe AL
A N(0. 13 kg/#k) +P,0,(0.07 kg/fk) +K,0
(0.05 kg/Fk) .

FE VA N 10 G N < S - R (17 [ e
B S S E R 22 6] i R S A [m] A AR Y =
2.402x107'=7.767x 107 x N+8.255x 107> xP+2. 197 x
107°XK+5.464% 107 X NxP+1.217x 107  x Nx K-
3.900x10™*xPxK—6.013x 107 x N> ~3. 493x 10° x
P’-2.951x107° xK*, BIHyFEHeE RZE R =

0. 83,3k FI 4 fk 3 7K, Ul LA 8 R B 4y, aT LA
FASRATHT NP K BEAE &, PR, 0 B 25 5 45 40
(V) kWA N P K iSRS, 4
dY/ON =9Y/0P =9Y/0K = 0, O T WA E#L
7 N P K i &K 117. 90 ,87.65.36.11 kg/hm?,
e A3 Hic 7 it B B N (0.35 kg/Bk) +P, 05(0.26
kg/H) +K,0(0.11 kg/#k) .
3 9 #®

o2, N, P K AR BN < G4 (2 KA
FORIEER 0 N, P, K, b BT ¢ BAER AE K Al
L 38 J 2 ) A2 A P 2 B it I X A ()t o e PR 7
AR R AFE RN ZE S5, R ZEAR S AS ] b
X Tl S P e 7 25 5 A TR A7 AT, S 30 fe i TC R A
Fb SR TR R (SRR ) AR AR S 3K 50 e
( Betula platyphylla ) %"= {3 Fft 14 1F 53 25 L 3 A
AL, AHBFIE S5 5 R, A [R] it I 52 G £ 7 < g
16 LR R AR P>N>K, AR
XK ARAE O BRI FE 45 SR — 2, R ¢ BSR4
REGIARS = AL AR T S N>K>P, X 5 % % X
G ER OMERY RLHEY T
WAL BT S SRR, Fh Tt A g AR et v b
ARAAR R IABASEE | i I 2 A AN RE T A A
KRR AT 22 W 2 AR P A g

N.P K e Exttay s b OeaEH) BA
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FE R, SR Y E FR AR S
T SR AR B E R E N
P A1 K AL IR R E (it AR TR R A ) A
A3 DR 2R O AR e e R Y AL T R
MM R 5 KA Z R SR S LA
S 5 A WA o A RS W BE T, AP AN B3 1
HPERIREE AR AL 22— AW R, AN
T ATAL R JC R e 1y <AL AR AR B
b A AR PR [R) 22 S AN S 3 T ¢ SR B A A B
2 ) 22 5 5 2 RWILE A IRl AT A 2R T /8 ¢ I
AL BRI T MR MG
PEOMMTE— R KBS R4 gl
FK 3 R AR S 3 TE ARG, 578 H R 5 1
FHOG, TS BB 1ot ol R 25 I R 2
W B E A G, Xl RE A KA ff 0 7« A
L kR ASFLIFR, 3 CO, IMISCRIZE IS TR
M B R AER Y — A R i 7k 43R AL
RENAEHRMIE LR, SEBICRK R,
MGG HR 506G SR I B VA G, 2515
RZSALT MR 7 X 5 A 5T i 45 R —
B, SH BT RN E KT RO i AR KRB,
B R AR K I B R R 2 — | A n]
AR Ry - 398 o o, 0F 1 S A RO A A BT it AR
X} JC T AE K 3 AT AR 5 it IR AT B R B IR 1 (R
K AR SRR A G B T e JR S A X A
B, F AR R A R B R P AE Xk
HEAT A W X Rk A% R R 25 S Y, H Ak
A RN AR AR AL R
TOPSIS J7 ik ) 2 N T4 Skt 17 2 Hbr
AR ARBISE B R T 3 T AS [ it A Ak L
XTCRF IR AR 2 BARZi 510 ik, Wi
KL TOPSIS &5 SR W], TG/ T < @48 LIN,P K, Fil
N, P, K A BE A 25 G 0P A S i, e i ¢ B A 4R
LI N, P K, 1 N, P, K, Ab B 25 5 B B 4, it e
Bt LS (BN N 75 ~ 150 kg/hm* P 45 ~90 kg/
hm® K 40 kg/hm®) . LA AL TOPSIS A1 i) .45
SRR R AR, SIS JC R T g R
RS BE ZR -G A5 A dR A 0 [l IE 5 AR 2R AR
P T 8 1] U R 50RO Ak it IE 2, 75 1R JE R T
‘IR NP UK AY e A il AR 430 R 115,26
64. 14 44.37 keg/hm’, o F < B WIE4E° N P K
1) fc it AE £ 4351 A 117.90.87.65 .36.11 kg/hm’,
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