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Abstract: [ Objective | The experiment is expected to clarify the effects of organic fertilizer replacing
chemical nitrogen fertilizer on nutrient accumulation and utilization, and soil fertility of rubber seedlings, thus
providing a theoretical and practical basis for scientifically and rationally fertilization for the growth of rubber
trees at seedling stage.[ Method ] Pot experiments were conducted and rubber seedlings of line Reyan ‘7-33-
97’ were cultivated under five treatments: 100% application of chemical fertilizer (N) , and organic fertilizer
replacing 25%,50% , 75% and 100% chemical fertilizer (25% M, 50% M, 75% M, 100% M) respectively. The
effects of different treatments of rubber tree seedlings on nutrient absorption, utilization and distribution
characteristics and soil fertility were studied.[ Result] (1) compared with the N treatment, the organic fertilizer
replacing nitrogen fertilizer treatments significantly increased the accumulation of nitrogen, phosphorus and
potassium nutrients and use efficiency of rubber seedlings above and below the ground, with the 75% M
treatment having the best effect (P<0.05) , and its nitrogen , phosphorus and potassium nutrient accumulation
and nutrient use efficiency (recovery efficiency, partial productivity , agronomy efficiency and other indicators )
were the highest. (2) The organic fertilizer replacing nitrogen fertilizer treatment significantly increased the
total biomass of rubber seedlings, the above—ground and under—ground biomass increased by 162%-352% and
76%-210% , respectively, with 75%M had the highest total biomass and the best treatment effect, and the root
top ratio significantly decreased (P<0.05).(3) Compared with the N treatment, the soil organic matter content
under the organic fertilizer replacing nitrogen fertilizer treatment significantly increased by 46%—157% ; the soil
ammonium and nitrate contents decreased with different degrees. Soil pH was significantly higher and
maintained at 5.29-6.11 (P<0.05). (4) Structural equation modeling (SEM) analysis showed that organic
fertilizer replacing chemical nitrogen fertilizers mainly increased soil organic matter to secure soil nutrient
supply , which in turn affected nutrient uptake and biomass (P<0.05).[ Conclusion | Organic fertilizer replacing
chemical nitrogen fertilizer can significantly improve the nutrient use efficiency and soil organic matter content
of rubber seedlings, effectively maintain the soil acid-base and promote the soil environment for the growth of
rubber trees at seedling stage, and the replacement of organic fertilizer with 75% chemical nitrogen fertilizer
was the best treatment.

Keywords: rubber tree; organic fertilizer replacing nitrogen fertilizer; nutrient accumulation; nutrient use

efficiency ;soil fertility ; structural equation model
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Tab.1 Fertilization treatment plan

ﬁﬁ%ﬁﬁﬂlﬂ%‘xﬁ/g
Kb ER Amount of fertilizer applied per potted plant
Treatment IRE i IR Sk HHLUIE
Urea Calcium superphosphate ~ Muriate of potash ~ Organic fertilizer
100% Jiti fb 2= A UE
100% application of N 10.72 8.14 1.08 0.00
chemical fertilizer
AHEREAA LRI 25%M 8.04 7.65 0.99 213.98
Organic fertilizer replacing 50%M 5.36 7.13 0.89 427.95
chemical fertilizer 75%M 2.68 6.62 0.79 641.93
1009%M 0 6.10 0.69 855.90

N: 100% Jiti fb. 2% AU 5 25% M : 5 HLAE AR 25% fh2% B s 50%M = G HLIE AR 50% fhF R s 75%M : A HLAE R R 75%
M2 U 5 1009 M - A HLIL AR 1009 1L HUE o

N:100% application of chemical fertilizer; 25%M : Organic fertilizer replaces 25% of chemical fertilizer; 50%M : Organic fer-
tilizer replaces 50% of chemical fertilizer; 75%M : Organic fertilizer replaces 75% of chemical fertilizer; 100%M: 100% organic

fertilization.
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RIS ), BB 2 A Rl R e AR EE T . 43 T 2020 4F 8 .10 F1 12 J LA SR PE SC 8
J7 AUCRAGRE , B b PRAF R MR 9 MRl B (R TR 45 8k ) | B — > b B B — A T2 52 Bl AL
B3 RN B HEAT WSR3 N E A2 M PR O MRAS IS 1 1, I FH 28R /K e g T, e JRAR. 25 R 23 85
VENFEPIRE S . SOk RAEF BT HIYIRE S T 105 “CR 75 30 min, 70 “CIEIEME T 8 h RIH & 5 , g rHId 4
Yy I Sk TR R RE D RE i S AR AILEEA TR A4, 20 0.25 mm 07 5 25 BHARAAE , T T 240 & = 55454
A
1.4 HRSHNE

SR FHE A 3 0 2 A8 0 A= 5 ok L HL,S0,~HL0, 2548 , 4 A sh Bl G AL (FOOKS K8200+# 45 i
DL15 &Y, Hi ) I 22 AR o N 5 &5 R AR DT L 1k 5080 T DL A3 Y6 6 1 (thermo scientific genesys
50 780, 5 D) I AR YRR P A SR KM 43 6 B T (Sherwood M410 Tl 8, s []) 0 2 AR A i K
P R UK A b 2.5: 12485 R B 0 a8 pH A, SR 7 4% R 0 25— AN AR I 2 + 1 ML 5
T R0 KCUE R, 4 H 37 314 B4 (Proxima1022/1/1 , 2 R 42 S Bb AL g A vl , 1 ) A2 - 38 A5 A
ISR T B,
1.5 tEFHZ*

FERE (B, B) 320 B B i = AR AR AR L (Bl B0 IR i, L (s 1) 3R 0 R AR i o
B,

FFHZE = (N-Ny)/F x 100% (1)
WA= J1(g-g") = YIF (2)
AR BT R = (Y=Y, )/Y X 100% (3)
TEAERLH (g7 ) = (Y=Y, )/F (4)

A Y— AN Rl A b BB R AT RO AR Al A 5 Vo—N AR BRI AR AT AR 4y e AR k5 N—AS IRl it S



55 4 3] GEVKAG A5 RNCA HLE AR 1 391 55 0 WA B - ST 3 ) - 919 -

PR B 4 M b o (i, ) KR40 BB B s N, —N AL B M 3R AR e 4 i a8 (g, ) E 0y R &
i Pt A (B, 1) B
1.6 HIELESHH

R 56 B0HE AE Excel T g T 4 BRI 5 F) FH SPSS 25.0 #£4 %) 4 k47 25 5 W A 5 (LSD %,
@=0.05) . Origin 2021 B FEAT2: 18 5% ] Amos Graphics , H45E SEM B8 5 3 47 45 4 )5 ARSI 44
g,
2 BRESH
2.1 BHEEKRUZRENBESEERKHZMW
211 AHEHRALT RIEAHIZ LG4SR0 He B AT, BEE AR A K i AR Ak BE
WA Rk A KA T AR g E . 5 N ARFE Fe g, 10 #1112 A A HLIE RS LA ZUIE AL B R
P40y B bk v 3 OR Bk 2 (P<0.05 5 18] 1a) , 43901 1 35 155 54% .61% .61% . T7% 1 32% 48% .52% 44%
(P<0.05) . X T4 HAR AR, 5 NI AL, 10 A A VR R A A RNIEALH T 43 e 4 i He A 4
KRR 12 AW 3, Hidb 10 H A HLIR AR AL 24 ROIE AL B AR5 40 i 2648 40 ) R (. 35 T 5 49%
51% .62% .55%(P<0.05) , 12 H B4l i 542 TH R 22% 43% 51% 2 40% (]l 1h) .

ZAN
160 @ 20 b L ]asan
E50%M
a 18 L_175%M
150 .2 5 I 100%M
= a2 a 216
e 120} a7 g 7
.g b Sl4r ab ab
2 100} - = T
= = %12 3 s
~ - = m =
80 a ., bl = 10 | o
g ab T 2 lg | g <
= = = S
B 0 = = = 1
g’ﬁ = ’?;«/;é\/f = :@ 5L . a
a I ’,”/', | ; m 1,
A5 A= = 4F |
= = & s
= 11 2r ||
= N = £ , |
= :
0
8 10 12 8
H44 Month H44 Month

RIE/ING 0o 6 — F A3 AS [ b B 7 2 53 1 (P<0.05) o
Different small letters meant significant difference among treatments in the same month at 0.05 level.
P AN [t A b B A e 4 o v AN AR B S
Fig.1 Effect of different fertilization treatments on plant height and basal diameter of rubber seedlings
212 AMEHERAF R I % AT AAE e W20 A 7E N FA HLE AR 22 A
NEARFET AR A i AR R i 2 T R A BRI AT XA e 4l i A= Py i AR R B 2 R AR i
Mo 127, 5 NAFIAHEH, 12 A A PUEER 25% .50% . 75% F1 100% 4k ZUE At AE AL BRR 484 48 0 51
BE TR 110%.129% .247% 1 166% (& 2¢) , Horprith b Fn R A 95 50 501 5. 2 T 5 162% . 165% .352%
192% F176% 136% .150% .210% ([ 2a,b) , AR5 b . 2 F R4 50% .35% .57 % F138%(P<0.05; [ 2d) .
22 AHEERALFREIIERE L E I 5 WIS 57 B30
2.2.1 AMAEHRALF FAExT B4 G B AT E Ao Bok e e HE3ATA, 5 N L, AL
FEER AR b 2 R Ak LR 43 3] Sk 2 B T AS S 4 Ml 3 0 ) U R 2R SR 40 A B (P<0.05) , Ui A AL
NER A2 B REAS 5 R AR B 4l P A0 o I AR B R 95 0 B R o LA it I Ak 3 P AR B &0 iy
T AW R IR R R, RIS A DL ZUIE Fe B, Js e i 73250 AR R a AR S B S Tt
T e B A 3 o 759 M AR BT A R = 0 B SR e A K, 431128 2 790.22,348.09,239.19 me/plan, L
N kb B 3543 A B 43 38 & 357% . 1 388% H1 6% (P<0.05) . A HLAEEZARAL 27 BE A 5] 4 BE A4 e 40 v
M b EB A BB IR B B B R R 75%M>100%M>50%M>25%M , £ 2 3% 43 B2 1Y 5% 0 i T
75%M>100%M>25%M>50%M ([ 3a) .



920 - TP Al K R 445

AN
B 25%M
a b E50%M
80 30 C175%M
2 I 100%M
701
ﬁ %25 [ a
<
g 60 g
0 5 o0 5
WS 5l 2 WEZO' I
B i
=] - =] 15 F
Ha g
(o] —
=2 s0p =zl B
z Z -
201 =
‘| g
=
0 % = s
6 8 10 12
H44 Month
4o 2510 4
120 |
2.0
w 100 |
S a %
mmﬂg g0 | Aj:l.S_
5 b 5 c
™3z E‘ﬁﬁ
M S 60+ he <<z |
o bc 1.0
40 ' a
ol 0.5
aaaaa f % < [ s
o Lttt | 7 . 0 :
6 8 10 12 6 8 10
oni oni
H 4> Month A4y Month

AN FAEF R 7 — A S [ e B A] 24 53 5 3 (P<0.05)
Different small letters meant significant difference among treatments in the same month at 0.05 level.
P2 A [ AT A B AR 4 i A R L F S
Fig.2 Effects of different fertilization treatments on biomass and root—shoot ratio of rubber seedlings
FE A A AR B 41 1 35 23 B AR B 2R 97 0 R R i, BE A ALIE AR IE Lu g i3 hn , B R 37493
SERBWTE L 1009%M 4b B K, 73914 368.85,50.15, 531.19 mg/plan, H N(P<0.05) &b 332 /30 FH 24243
W E 319% .941% F13 241%(P<0.05) o A HLIE AR 7 FEA 6] b FRRHAR B )y 1 1 3870 B Wl 2R 5%
3 FR B T K 100%M>50%M>75%M>25%M , # Z 35 530 1 B0 52 08 5% 4 1009%M>75%M>50%M
>25%M([# 3b).

N

o . a o _ b Bl 25%M
=2 3500 " o 800 =L
sz g5
w8 =3 700 F L 75%M
& 8 3000 a émED Hl 100%M
E > ob a =3 %
= &5 5500k =g g 600r
8= B 573
HE=yg K .29 500+
(R_gg 2000 F b R E &
i 5L w0t
R=ZE 1s500f > RZEE
e
BEs 5 g% 300r
.\_]om }.Lom

2 -
:%93%1000 §§§2007
fg@ 500 F -‘g@ 100

f] a ) -
l’ég ¢ be b gg . b be &
& 0 =% %Z 0 ,,—yElL.

P P
F:43 Nutrient F:43 Nutrient

ANR)/ING F R IR ] — H A A [ A B A 22 57 B % (P<0.05) .
Different small letters meant significant difference among treatments in the same month at 0.05 level.
[£13 AN [vil it I Ao JHEXGT AR J2 49 T 2Rt B 5 53 R B2 1 52 T

Fig.3 Effects of different fertilization treatments on nitrogen , phosphorus and potassium nutrient accumulation in rubber seedlings
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Fig.4 Distribution patterns of nutrients and biomass of rubber seedlings under different fertilization
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R E PRS2 UF N 75%M>100%M>509%M>25%M .

232 AAERARALF RIS AR 40 8 A AR e %eem WRIATLIE T, AU A2 A AL 3
R B 25 R 50 R 38 B 2 i T N AR B v 759 M A B A D 2B 7 g S 3 N AR B 2,02 N 43 (P<
0.05) o 5= AR Ak FHA] (9 B 2= R FH A R E A7 LA, 0 3 759 M Ak 31 86 2R R FH 232 319 ik 35 1 T 259%M
50%M F1 100%M b FE , Hwk 22 F WA FH 2855 0 35t 2,194 (148 /NI 113N 43w, D A 7 77 433l
BFEEI0.744.0.61 1 H10.24 1 75 5, HEAC AR 700 35 1 1 1,46 4> 113 F10.37 4N F i, oo
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25%M F1 50%M Ab B [H) 57 53 F AL B A 25 22 5, LR A Ab Bl ) 22 57 1 25 (P<0.05) o Bl AR LU il Y
Hahn , & b R R A RCR S eSS AR S LR E 252 X L 1] 1R) A% 9 22 R ] 32 52
A 75%M>100%M>50%M>25%M .

F2 AEMELENSRDERENAERNZN

Tab.2 Effects of different fertilization treatments on nitrogen use efficiency of rubber seedlings

pise T 1% P11 (g-g7") HERL TR 3/% TtEAERR (g-g™")
Treatment Recovery efficiency Partial productivity Fertilizer contribution Fertilization efficiency
N / 4.70+0.36" / /
25%M 17.01+0.32° 9.50+0.09° 50.45+1.01" 4.79+0.19°
50%M 17.21£2.27° 10.23+0.24° 53.98+1.13° 5.53+0.25"
75%M 44.31+0.90° 16.49+0.67 71.39+1.12° 11.79+0.67
100%M 22.20+2.05" 13.33+0.57" 64.59+1.57" 8.63+0.57"

N : 100% Jiti f6 2% ZUIE 5 259%M : A HLAEREAR 25% 125 BUIE 5 50% M : AT HLIE R 50% 162 BUIE 5 75%M - A5 HLIE R 759% 1k
RN 100%M - A HUIEEAR 100% 27 FE o AN IR)/ING P RER R AN [ HE AL 2R 1] 1) 28038 R IR AR 22 53 .35 (P<0.05) .
N:100% application of chemical fertilizer; 25%M : Organic fertilizer replaces 25% of chemical fertilizer; 50%M : Organic fer-
tilizer replaces 50% of chemical fertilizer; 75%M : Organic fertilizer replaces 75% of chemical fertilizer; 1009%M: 100% organic
fertilization.Different lowercase letters indicate that there is a significant difference in nitrogen utilization efficiency between differ-
ent fertilization treatments , at the level of 0.05.
®3 ANEEELETIHREMEBERT ARRNZME

Tab.3 Effects of different fertilization treatments on phosphorus utilization efficiency of rubber seedlings

Qb PR FEH) /% A= H1/(g-g™) MENs R/ (geg™")
Treatment Recovery efficiency Partial productivity Fertilization efficiency
N / 27.37+5.48" /
25%M 10.39+1.07° 47.70+0.95° 24.08+0.95°
50%M 13.37+0.84" 51.37+1.23° 27.76+1.23°
75%M 33.13x1.76" 82.80+3.36" 59.19+3.36"
100%M 15.54+1.28" 66.94+2.85" 43.33+2.85"

N: 100% Jifi f 2% U : 25%M : A7 HLAE R AL 25% A2 B : 50%M : A5 HLIERE A 509% A2 B ; 75%M A HLIEREAR 75% 1k
AR 5 100%M - A HUILEEAR 100% 127 RUE o ANTR)/ING 7 RER R AN [ HE AL B 1] ) 8 28 R AR A AR 25 57 .35 (P<0.05)
N:100% application of chemical fertilizer; 25%M : Organic fertilizer replaces 25% of chemical fertilizer; 50%M : Organic fer-
tilizer replaces 50% of chemical fertilizer; 75%M : Organic fertilizer replaces 75% of chemical fertilizer; 100%M: 100% organic
fertilization. Different lowercase letters indicate that there is a significant difference in phosphorus utilization efficiency between

different fertilization treatments, at the level of 0.05.

233 AMIEEHERALF RACA B sh g A7 Z AR F ey NRATTLUE I, APk 2= A0 b3
(O A 7 0 B 3 R N AR B FLh 759 M A BB 2 AR A 0 S N AR 3 2.03 4 43 A5 (P<0.05) .
%5 A A T ) (14 4 25 ) T AR AT LB, R R 75% M Ak B B0 25 R SR 4 3 T 25%M L 509%M Al
1009%M Kb, HAR 22 S 00A) FH 230501 2 25 0 1 1,404 3.8 14N 0.73 4N 1 43 45, A AE 7= T 43 ) S 2 s
0.744~.0.61 1~ F10.24 1 F 4 i, i IE 8353 301 1 2 i 1,46 1> (113 F10.37 1A 43 1 (P<0.05) . Hirr
50%M 5 25%M 4b B[] B 2 O A ™ ) Tt AR 0 25 5o 8 35, LA 4 Ab B H) 22 53 3% (P<0.05) . B
BEAR LA 38 o, 25 A B B 2R AR BT R R BRI 3 (LR Sk F 25 B AR L il [l (9 7 22
FIHZESEMNIT K 75%M>100%M>50%M>25%M .

24 FEHEZERLZRET T EEIRL MR

2.4.1 AWIEHRAT FAET LEA IR Hom AHER AR ICRE A Ob T AR . 4
A ML R 25 ) A 18 5 b RN 25 4 i R 2R O FLU IR ) AR . iR S R, 5 N AbHE
ek, & BAE AR TR A 4y b, A HLAEEAC AL 24 RUIB AL BE R /9 3984 HLR 24 1835 T8 (P<0.05) , Hirf 100%M
AR BRI N bR 24 SRR, 8—12 H 20 B 46%0~157% . 4 AC AL a) He 5, 8 H 454 B 1) 4778 ik & 1k
25 AR B K 5 B 2 R0 00 B AR IR 1] B B, 12 11 10096 M Ab B4 5 759%M F1 50%M &b B 1) 2% 5 A
3 AR A P 22 57 18 2 (HR AR R /N (P<0.05) .
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Tab.4 Effects of different fertilization treatments on potassium utilization efficiency of rubber seedlings

Ab P %1% A= Jii(g-g™) TEARRCR/ (g g™)
Treatment Recovery efficiency Partial productivity Fertilization efficiency
N / 41.26+8.27" /
25%M 138.62+5.34° 71.91+1.43° 36.31+1.43°
50%M 69.34+7.42" 77.45+1.86° 41.85+1.86°
75%M 333.31+17.92° 124.84+5.06" 89.24+5.06"
100%M 192.21+2.54" 100.92+4.30" 65.32+4.30"

N: 100% Jifi 6% AU 5 25% M - A7 HLIE R AL 25% 1% AU s 50%M A7 HLAE L 509% 1k B ; 75%M AT HLAEEE A 759% 1
“FRUIE 5 100%M : A HLIBEAC 100% 1627 FUE . AN R/ING “FER AN [RIAEHE AL FLIR] 9 8122 AR AT A6 22 53 1845 (P<0.05)
N:100% application of chemical fertilizer; 25%M : Organic fertilizer replaces 25% of chemical fertilizer; 50%M : Organic fer-
tilizer replaces 50% of chemical fertilizer; 75%M : Organic fertilizer replaces 75% of chemical fertilizer; 100%M: 100% organic
fertilization.Different lowercase letters indicate that there is a significant difference in potassium utilization efficiency between dif-

ferent fertilization treatments, at the level of 0.05.

F5 AEHERLE HEFVRAME

Tab.5 Effects of different fertilization treatments on soil organic matter g-ke

pos:l 8 10H 12H
Treatment August October December
N 26.95+1.82" 39.91+1.21° 25.56+1.03"
25%M 38.08+1.85° 49.48+0.65° 32.60+1.12°
50%M 45.13+1.36" 52.44+0.91™ 35.84+0.75"
75%M 40.82+1.90 " 55.06+1.15" 38.99+1.66"
100%M 69.30+4.79 58.10£1.90" 37.99+1.03"

N:100% Jiti {27 U1 :25%M - A HLIERAR 25% 1625 RUIE 3 50%M A HLALE R 50% fL2 AU 5 759%M - A HLIERAR 75% 1%
RUAL 5 100%M : A HLAEEAL 100% " # AL . ARVNG FRER IR A — H AN ] N b B 0] 347 IS 35 22 57 125 (P<0.05)

N:100% application of chemical fertilizer; 25%M : Organic fertilizer replaces 25% of chemical fertilizer; 50%M : Organic fer-
tilizer replaces 50% of chemical fertilizer; 75%M : Organic fertilizer replaces 75% of chemical fertilizer; 100%M: 100% organic
fertilization. Different lowercase letters indicate significant differences in soil organic matter content between different fertilization
treatments in the same month at 0.05 level.
242 AMAEHARACT RALKT LI pH 6906 48 pHUZ + R F A SAVE B, 3 A8 Ty Fe ) 2
KAFRAFREAE . R 6 iR, 5 N AL, KB 8—12 7, AL UL 2 ZNE AL BT -4 pH
Pk Th R R 1009 M AR 35 N AR HRA 22 5 800K, 235 8 1 16%0~20%(P<0.05) o 5 F AL BA] LA,
R IRAS b BB 1) dp 3 22 5, X6 48 pH A 2 I R 100%M>75%M>50%M>25%M .

F*6 TREIFEALANIEXS + 15 pH B9S2 00

Tab.6 Effects of different fertilization treatments on soil pH

AbEE Treatment 8 J August 10 7 October 12 H December
N 5.17+0.10" 5.08+0.10° 5.25+0.07°
25%M 5.29+0.08" 5.35+0.14" 5.48+0.11"
50%M 5.50+0.15° 5.65+0.17° 5.69+0.10°
75%M 5.72+0.13" 5.88+0.12" 5.78+0.08"
100%M 6.06+0.24" 6.10+0.21° 6.11+0.09°

N: 100% Jifi P AU : 25% M : A HLIE 1R 25% 1% BUIE ; 50%M : A HLIE R 50% 1% BUIE s 75%M : AT HLAE R 759% 1k
FRN;100%M : AL 100% RN o A F/ING SBR[l — A 43 AN [l it AL A 341 i+ 48 pH 2252 135 (P<0.05)

N:100% application of chemical fertilizer; 25%M : Organic fertilizer replaces 25% of chemical fertilizer; 50%M : Organic fer-
tilizer replaces 50% of chemical fertilizer; 75%M : Organic fertilizer replaces 75% of chemical fertilizer; 100%M: 100% organic
fertilization. Different lowercase letters indicate significant differences in soil pH between different fertilization treatments in the

same month at 0.05 level.
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243 AHAEHERAF RIS LA RS R Hea AL E LS ZAER LS R A
AR 5 778, 8 H A1 10 H B 25%M Ak PR, A A AL 27 - 3 e 5 0 5 i 2 2R T N AR 3, 12 1

100%M Kb FREE S R & B W B0 T N AR, oAb 3R 5 N A G i 3 25 5 (P<0.05; K 5a) . 8 A 75%M FlI
100%M Ab 3 - HERS A A & i WL T NALHE , 259%M F150%M A3 5 N A B B 322 %, 10 f1 12 H

A HLAEEAC A2 AR A Y ) 22T N A3 (P<0.05 5 81 5b) .

251 @ 10 b N
[ 25%M
50%M
%0 - [_175%M
Hl 100%M
2 2
[30 on 60
E )
Z. Z.
L Ja0
= o
Z. Z.
20
0 . %
8 10 12
H44 Month H44 Month

ANTFINE “FREFR R[] — 3 AN [ i A Ak P ] - 3 25 RN 25 R 22 57 Wl 35 (P<0.05) o
Different lowercase letters indicate significant differences in soil ammonium nitrogen and nitrate nitrogen content
between different fertilization treatments in the same month at 0.05 level.
K5 AHUEEAEEENEXS 132 25 E A A 52

Fig.5 Effects of partial replacement of chemical nitrogen fertilizer by organic fertilizer on ammonia and nitrate nitrogen
2.5 BEREM TR ENER ML HREE

AR AR SHEY KR T BUIARSC, RAEY AR KA, i 3 M 45 4 7 R 8 (SEM) 73 Hr
TIEA YL AR SR S SRR v R R PR B AR B T B 0 W i £ D 45 2R
H x'=1.257,P=0.262,GF1=0.959, CF1=0.995, TLI=0.948 , NFI1=0.979 ([&] 6 ) , £ & K A WA AR U A RUR B
Uf, ATARSEEAT OIS . SRR W] A P AT i 5 e RS R AR R AR I A A R A R )

X

e
P
-
e
-
e
o=
-
Ol
-
-
-
e
s

Lk
WS E

X'=1.257;P=0.262; GFI=0.959 ; CF1=0.995 ; TLI=0.948 ; NFI=0.979 ; S2.0: i kAU FRIZ B A2 B 3 BUTF IR IR BB, Rk =
IR e P<O.01, “*” P<0.05.

Solid arrows indicate that the path is significant , numbers are path coefficients,and dashed lines indicate insignificant.
Fle ARMEAETHL R F8 5 A My e s PR R X 25 Jy B RL (SEM) 43
Fig.6  Structural equation model (SEM )analysis of influencing factors of underground biomass of rubber seedlings
FES AR 4y e R AR R W, HOOE -3 AR A S A i AR B v AR AR R 0 AR R )
H=0.72~0.12 F10.15 ; - 18 e 285 80 R 285 80 2 T 5 T 3 532 W AL R ) R0 3R AR R d () S R AR S 40 7
H TR A i, 5 PR 2 A AR R A3 0 SR —0.10 1T 0.85 5 T 1 0 25 AR it T ELE RS AR Wy i
Ho R R R W (AR R BN -1.12) AR A B R B R R 1 o0 A= Wi ) AR RO -3.75, &

SEAF A U TR R AR A B Ml R T A W R R AN 3 (P>0.05)
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31 BHEEREERS LR A H 0

BRI, AR T8 At AL 22 AT A ALIEFR 73 A A2 AUIE n] 42 5 8 pHL, B IS XS A HL
FE AR AL L A1 P A R A e - SR AR IR B, A3 MLAE P02 2 = s Ak AN B il Aash A8, 385 = HE Y Z50RR R
REATR AR 285 22 0 U0 2 DA T 2 it A T - S R A R R0, DR AT AT RES A2 A QA R 2 A A0 B A o el - 8 % £k
() EE B M E ARG v A ALIE A Ak 2 EUEAR AR e 4 1 A A A DL R i 42 -, B2 7 B i
F A HLUIEHE T L 3 S B0 Tk 3 X SR B oE 45 R — 800 X R R R T AR A PR
BT A HLRE, A 258 HLIE A A 0 8K 3 BOA LT B St () R 4 T 5 [T 40 2 A HILAIE f i 1 , T v
N Z AR - 35 vh A TR W) o A A% e - SRR (Y, WY 9% 36 W 2R 258 ML AR A~ ZORE A LL PR it £k A
A B TR R DR s AL S . — T, A LT R A S T IS
Y 5 —J5 i, TR AT UKL AP R AW 3 AR e ™ X 1 B Ot A 2 A DL R ek
2 I AR BT, B IR D) B A . e Ah  ARBIFSTIE K I 100% fb 57 IS Ab B - 3 B 2N RURN Y
BAGEBE R, AU EA L S Z0 A P A S RS S A & R, X 5 S o 45 R — 280, &
Y 3¢ B — it FH A2 RO, A8 ML A T ot T 27 2 A A L 25 SRR 75 R0 B s s R o v . FR AT AILAE A9 it
AHCGE T HYERRJE  [A]IR ) - SgE4RAE p AN R A , AA EE0Y C/N AT REAR HE AR D AR S5 B L 42
fen 1 B e ORH OC U ARl O e, A R AR Y S A O AR DT IR A T 8 v A SRR R A
RS IR A LR A AR R T A A T KT ) EE B AR, ELR T P A MRS B A HLAE AR A2 A
TS BB 3 4y b 24 4 A o IR g,

3.2 BHEERIIEI BRI EE KR TS RIEF ARm

AHEETFARAE , A ALAE B AT 355 M0 ek = B4R, T A o o+ 8 R B AL e ) RN IS o L 4 = VR
SO AT AILIE RN Ak RUIE 9 2 B 2 R A R AT B M, R AR 08 535 i 2% 1R IR B 38 W DAAR
AR b B v R, RS R R 1 3% 00, A B PRI R E WO 4 R R R ik IR e R P A Y
(R R I, AT B AR A A, B an i 5 3R A MLIE ARk 2= EUIE X AL K AR AN SRR A K
530 R EA WE R R, FEARRE ST, 5 1009% it A2 2R AE L, A LR 0k 2
RAEXAR L D7 1 7% 0 W S5 A A i R R DA SR A K S5 A $ TR o 3 s o e ah i 2k
Yy AR 568 b ORI 25 R 7, R B VB IR AR AR ) LR R AR p A M Ry X 5 DU XTSI &)y
B S A AR R B 5 5 SR — B0 TR AT RE SR 5 100% it FH A== B AR L, A HLIE B AL 4 EIE nl i
FRRE R T AV AR A GRS i R Ak 2 ZE X 8 pH i R TS
IR FEN A A 4 A W) B ARG = BE % - A AL BT A3 i AN IR o A B E AR A, R A AR A 4 i Y R
Sy 3 e A FH %) EE L e R R[]I ATLAE B 28 M RE R AR T R AE 3 1 B % i 77
SRS VRN 25 i AR 4l v B R oK o BT AR R A MUIE R AL A 205 H AL SE AL
Jiti PR 25 3T K AR M R AL AT IR A i R R, A R T AR RS £ 2 A R WSRO [
B, T AR ARG E . Deng S5 IANIX AT BESE T AR A BB I PR A G, Y
() HE L TT 2R = i), A A0 2 T BB ) 5 40 4 L 8 P DAARAS X S e R Al 2. IR At B 254 7, i
TR B Y E 2030 A Y B g b 1180, TR 2 bl 3B A 1 52
Hi R EB A A RS AR RE AR BN T M b 3R S A ] AEARHIESE R, DL 75%M b BRI 3R 43 R
B R, X ] BESE AR A LU, 3 R B AR b TR R R AR T AR A iR 3R
SRR, AT $ v IR R 2%

R R SRAT AR - b K Ay SR e I B EE SR B, MRS AE g, S R BOR R HAE
VKR, 3360 b= 3553 A A ) B S FE RN K AL S 0 VE L O R B AR AT Bl e 01 Fpip 8 RS T 2B K4
HEFRAY, A ML IO B vT 5k 254 AR R AR R AR 2R 06 ) CRUE MO A AR K S RN, ZE AR
ARAERKAT, TTHUIEE TS R MR AR TEMRAR ARG, AP E SR AR R A R FLE, X
X R FE o HER IS L EA VR, ARG AR R Ak, HAEMR AU T+ B B g 2=
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JOT, B T AR B A AR ZR A AR, R L b 38 49 X AR BB XU s i e i 2 DL, AE ARG
AR L A E R o T A P & (R 5) , 450 7 BRAR R A2 o i e B (L 6) , 38 B & i
4R, 23 ELEE TR A T B R R T 0 AR R 7 A IE RNV, T XA 4 P b T 35 43 ) A= 1 AR 3R 7 A )
FE 2R (HA LTS B AR mo T AR IR A A TG, DIRA R IR R AR K Y
PR FER I 35 F AR B LI A A s ) R A AL R pHAE , (HA B8R B I, 100%
i A2 AR = B3R R IR & W RIS T B3 A MU R pH A, R, A BRAAPLIE B L2
R, DIPTSR e i A R B B 3
3.3 g

Zr Lk A PUIE R b= N B S T R AL & A A0GE T ERET  AE FEAR R i
HI TR WSS 3 B A R TR A AR . 558 it AL 2= 2B AR L, A HLIEER 0 2 A0k 2= AR T A7
R 5 40 RO PR AT AR 4 i 4 B 22 B AR ) Joa 4 e 20 b | 20 20, 418 AR &0 1 bk v AN REAR 1 A=
K3 T EAEY R S . BAE R, A PLUIEEAR 75% 124 FAEXT A= 9 i LA S5 53 WA 2 3L
Fedmeft . BB B IR A 5 HFR R R B VIR OG | IRl 48 3R 0 3 AT A HUIE ARk 2= AU AT S i
b R SR I N P AT K SR 43 P, 3 s T B AR R IR i R At A

Bt B B A B2 BEAR IR I BT A4 3 B o S0 50 & SR 2 LI S 56 i O (RRI-KLOF202204 ) [] B % A< TF
FEGT T R B0
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