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IR AR, ABIEFE X B e AR T T4 SRR R 25 R T — 2L P AR A8 BAbRERE (0 f . ZEFFRURSE ) 1)
AR OGRS AT, AR R O IR Bk A W S FIE 3.06~9.22 t/hm® Z [A], KBy HAE>[H]
B, WItEA>—AEA, ESM N A8 TR A & e, 25 & LR, AR RIVE P AR A= 48 BARRE AR DL SR
SLEBHRNE, RIAYE S RE—FERN 99.64%, @TFEEMMMEM A4 N, Ca. Mg, Mn @B, RELF P,
K. Ca. Mg. Fe. Zn &K &, ZEFFTP Zn, Co FEK R ; WAL LIEEMESE N, P, K. Mg, Fe. Mn. Cu &3
BEET AL, H Zn SREFETH, Ca S —4FE MM B E2ES BT A4 AT 50 745 T ok ik
FN. K. Mg, Mn, Cu, Zn &, Mk P. Ca, Fe i, ORBEMMEHRT FTERFEE, WAHRRLFT FLES
T T2EAT, ART A AT LIRS AEAR N K. Mg, Cu fl Zn S8 i, FEIK Ca Al Fe Mfft; Wi TR &b,
BES R AL, FAS B H . AT AR S A B TR 1.52~4.84 2] TR T, Mn SR, Cu & RRK, AN
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Effects of Planting Patterns and Planting Years on Biomass and Min-
eral Element Content of Ficus hirta Vahl
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Abstract: This study aimed to investigate the mineral nutrient composition, improve the economic benefits of Ficus
hirta Vahl (FH) planting and increase the feed source for the animal farming. The biomass and mineral elements content
in leaf, stem and fruit of one-year and two-year-old FH plants intercropped with rubber tree and monoculture was ana-
lyzed in the study. The results showed that the aboveground biomass of FH ranged from 3.06 to 9.22 t/hm”, which
showing monoculture>intercropping, biennial>annual. Intercropping increased the leaf biomass of FH and decreased the
stem biomass. Two-year-old intercropping FH plant was mainly fruit development and the fruit biomass was signifi-
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cantly increased by 99.64%. Aboveground plants of FH was rich in mineral elements. The content of mineral elements
in leaves and fruits was higher than that in stems. Intercropping under the rubber plantation increased the contents of N,
K, Mg, Mn, Cu and Zn, and reduced the contents of Ca and Fe. In the macroelements, the content of K was the highest
and P content was the lowest. The ratio of Ca to P in leaves, stems and fruits was between 1.52 and 4.84. In the micro-
elements, the content of Mn was the highest and Cu content was the lowest. The content of mineral elements in leaves
and fruits of FH was higher than that in stems. The mineral nutrition of two-year plants was better than that of one-year
plants. Intercropping under forests would change the mineral nutrition composition of plants. The FH plant was not
suitable for feeding alone according to its mineral nutrient composition. But it could be used as a feed additive to re-

place part of roughage and save feed cost.
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i, i EES > BRI RO, (HARE O R
Yy, ZHRFAM. A7 LEA KT HI5 TR
YE DR I, H AR S IR o & R A
WF5E, BN ARAR . X Hds BHRRE IF
SO FEATVEAN S04, R AT A B A 7 R
AR R, P R AL A, AT I A e
TR, R E O
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1 #RER=E
1.1 #7#l

MR FAE EBEF T , WS 10~15 om,
3~5 Frit, HASEME N 2014 4EBF SR AE A HE R A
HSEF A R, Bk T B B RO R 2 AR i B
A SR, BABMMENE, HEA, HEE
RAZ, RkEE, KXW, AF<. EEik
R b A

BT AL AR R T6 Bt 20 2 A0 aT WAy Seoe i -
YN-LWY84B {5 & ¥ . FP6410 K Ja 6 it .
GZX-9240MBE #L4f . 5 H: AA-6650 J5i T Wt
AL . KXX-12-12 F 5 HLFH Y
12 Ak
1.2.1 XEt e T 2019 4F 3 H & 2021 4F
5 H7E o [ A Al BE A B AR B 5 T = BA
(19°32'55"N, 109°28'30"E ) #EAT, iZHuIX Jy il
R PH i 2R XU, [EPE (IND) X5 BT AR
JE MRAR B3 BE 249 g 100, AGEH S T 48 A7 b A
YeAT R 20 m, ZEfTHIMRITEEN 2 mx4 m, HEAL
(3i) METFAETYd, 2019 4ESEFT TP E IR
5.8 m, MRECFAE J5 [ gL ], AR % B
420 ¥k/hm?, BT 2002 4E 3 ] 5EML, 2010 4E i
ASSIEIATEE], R SR RBE 917, SHE AL
ML SR BRPE (MO) BRI TR AR 900 m 4b
A AE MRS o BRI TR AR G0 b ) A 39 S5 b 3
b FEE L, ST 0~20 cm HIEAE S 5L
A—3 (£ 1), T 2019 4F 3 7B —2 .
RS 10~15 em [ FL 38 BHRAL 1, B3R 2 SAE A
YEH IR ERFRE X o AR ] VE Rl AR X AR
WFEATIE], BEAVERE 2 m, /NXTEAN 120 m?,
VERAE TLHE B/ NX LN 64 m®, F35 BHbRI A
FRATIHE A 80 cmx80 cm. BEASFIAE XK E 3 K
HHE,



%10 #

RS iR Dy ORI AR AF FROX T8 B WA Bk A 0y AR T O 3R 3% 1 R ) 2045

x1 EMEMBERE ST EEMMN

Tab. 1 Soil fertilities in intercropping and monoculturing
experimental sites
S APLBT A EAEE S
Experiment ~ pH SOM/ TN/ AP/ AK/
site (ekg)  (gkg) (mgkg") (mgkgh)
(] 1 3t 4.54 12.07 0.41 31.65 56.47
AR HL 4.64 12.40 0.40 12.99 64.58

122 A#HpEaE T 2020 4 3 HH 2021 4 3
A AR RN EAAE 0 B /NI BEAILEURE 10 Fk,
A3 3t 30 ARIEAT FAE Bk oA A D E
D2 B A R AR L S 4 R e (L), Z2FF
(S) MRS (F) 50JF, ahle Adiasd, &+
HEAHN, 105 CAF Lh, 85 CHLTZfHE, FRiE
WoRHERE, AR EFFRURSEWAY R, A5
A3 ARIN 48 Bk IR A [AERT A
ZEFFRIR S H3C 5# IN-L, IN-S il IN-F;
fEmE R ZEFFRUERSE 23 5iE 5% MO-L ., MO-S Fil
MO-F; —44 (1Y) FIWIAEAE (2Y) [FEM A
ZEFF L RS AE kM 1Y-IN-L, 1Y-IN-S .

1Y-IN-F, 2Y-IN-L. 2Y-IN-S. 2Y-IN-F; —4F/E
B AE AR AR o ZERE L R E SR A
1Y-MO-L . 1Y-MO-S . 1Y-MO-F, 2Y-MO-L .

2Y-MO-S. 2Y-MO-F, #5/NXFLISEFR AL 4t
TIa M HIE B B ZEFFRRTE, 258,

248, HTAMAY FOTR SRE. Bk
FEARAE fi i o A Al 2 B AR B BF 9 i Ak 1
SR I E S A

123 & (N). B (P), 47 (K) FnlikH &%
mE B 1.2.2 BT AR, FREEL
0.06 g, BT 25 mL{HZ, M 1.5 mL HySO4,

B R AGE A AMNEZ Y 200 CHEEITHE S
300 C, f£FF 1.5~2 h EE A AR A, K
A 4~5 i HyO,, A2 1L 10~20 min, B EHR
BRIt BB HE, IKESEZE 25mL, It
HNLPLK R . S R LG AR
W 2 R FH AP IR IR Sk 348 JRE 551 %) S 1 EE (6 75 DN
FE, B ERSR OB BT HE E .

1.2.4 45 (Ca), 4 (Mg). % (Fe). 4 (Mn),
48 (Cu), % (Zn) g & 2m e B 1.2.2
PET R 0EJ5 AR AL i, PR 0.4~0.5 g, BT
Hrp, LRI RRC BbE , A B DR AT IR 550 C
2 h, CHLRENR, R A BURAE &, I 5% HCL 5 mL,
HEA 105 CHEFS 45 min, B S R 708K whse Ht

BZE 100 mL FE, 505, EARNERE
Vel T Ry SR LR, BRI . Ca. Mg,
Fe. Mn. Cu. Zn &R MBI
ERULDER
1.3 HIELIE

FH Excel 2010, SPSS17.0 #ffpE471 48 4b B
MG M, 18 P<0.05 4iit /K %1 LSD %
PEAT 25 57 0 PR 5

2 HR5H5H
21 FHIEEMEHK B ENERN

WE 1 FrR, A48 B A ) Y
£ 3.06~9.22 t/hm” Z ], FI J A (MO ) >
E(IN) , PIsEA (2Y) >—54: (1Y) o #F
B4 F 98 Bk L5653 2E 4 LSRR RRAIR 57.84%
(1Y) F147.59% (2Y) o PAEAFL 48 B 13
A R AR A SR B 27.16% (MO ) Fi
58.10% (IN) , ZFikEEKF (P<0.05) .

OfA4E m e
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1 2
HKAEBR Growth year/a

ARG FHE: RN b B 22 5 8 2% (P<0.05 ),

Different lowercase letters indicate significant difference
among treatments (P<0.05).

1 AREMEAXMMEERAIEERD
By EMERNR
Fig. 1 Aboveground biomasses of F. hirta Vahl with
different years under different planting patterns

i EEREY R
Aboveground biom ass/(t-hm™)

HAR B B AR LR 2, A
Y SRR, MAEwERZ, RE R,
MR RERT G I Fds BAEAR M A&, FEIRH
R BB RZERUR A . [BAE F A8 BRI A
b ARSI 56.83%( 1Y ) F 43.14%( 2Y ),
ZF IR EIKFE (P<0.05) , RAYE S R
58.48% (1Y) Hl 36.95% (2Y) , 2=k EEK
- (P<0.05) o PHAEA: A48 BRI A
FLi—AFEAE 381 31.47% (MO ) F199.64% (IN)
) /F T B ARG OE W3 KT, 2Rk
K- (P<0.05 ). PHAFA: Fifs BRI A 5t Hhig
— AR FEAR 15.64% (MO ) #123.01% (IN),
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Tab. 2 Aboveground biomasses allocation of F. hirta Vahl
with different years under different planting patterns %

Jb 3 5 L R EYL)
Treatment Leaf proportion Fruit proportion Stem proportion
1Y-MO 20.19% 3.94° 75.87°
1Y-IN 31.66° 1.64 66.70°
2Y-MO 17.03° 5.18° 77.79*
2Y-IN 24.38° 3.27¢ 72.36°

e WA R/NE SRR A 0] i 25 22 5+ (P<0.05),
Note: The lowercase letters in the same column indicate sig-
nificant difference among different treatment (P<0.05).

22 HIEEMHRME. EFMREIN. PL.K &
ENH

MR 3 ATLIE, Ff8 BHbEE N & & Ak
FI AR (L) >R (F)>ZEFF(S), BIFE(IN)
>SHPE (MO), W4EAE (2Y) >—4F4 (1Y) o
AEAE EE S BRI A (2Y-IN-L) N &,
ik 3.43%, # 2Y-MO-L. 1Y-IN-L I 1Y-MO-L 43
FIEEAN 32.21% . 29.03%F1 54.07%., Wi4EA4: FiR
EHER S 2Y-IN-F )N & i 4 2.60%, %8 2Y-MO-F
1Y-IN-F 1 1Y-MO-F 73 513 /il 32.38% ., 14.61%F!
77.63%. FLAg EMZEFF N & K. 1Y-IN-L fl
1Y-IN-F () N SR AR, HaNHhiEE
BESR SR ZEFT N & 235 B E LT R (P<0.05),

HIE MM P & C B R, NELE
BROLE, [EVEZEFF (IN-S) P & & B FH L T aE
WA (IN-F) (P<0.05), 1Y-MO Ti38 TRk A RS
B P S ERALE, 2Y-MO-L () P & W&
T 2Y-MO-S F1 2Y-MO-F ( P<0.05 ), MFHi4E
FRAMT, PIAEAE P ERMEME T3 P SRR —F
A= 43 HE TN 25.88% (IN) 1 12.85% (MO ), MFh
A E, 1Y HIEEHE MO Fl IN REARK) P & i
Jol 2 5% 2Y-IN-L Y P & i i 3 = T 2Y-MO-L,
1M 2Y-IN-S /) P & B &L T 2Y-MO-S,

FAE BB R K &8 SRR A F>L>S,
IN>MO, 2Y>1Y., 1Y-IN-F [ K S§HEEEET
1Y-IN-S ( P<0.05 ), PHAFEA MR K 75 45 A0 P H]
ZRBK, 2Y-IN-F 0 K Sk, Hkh
2Y-MO-F #1 2Y-IN-L, 2Y-MO-S ) K & 51k,
E/E (IN) Mk K &2 THA/E (MO), IN-F
1 K &tk MO-F Zrildhn 31.72% (1Y)
11.53% (2Y ), IN-L ) K & & H MO-L 43514 fin
32.56% (1Y) M1 17.20% (2Y ), IN-S ) K &&=
F MO-S 43531 6.99% (1Y ) 1 50.55% (2Y ).

P AR AR K & 88 ET—44, 29
W4 20.98% (IN) F1125.10% (MO ),

xR 3 AEFEZKGIMIEEREIEERERMN R
EFMREN, P, KEE
Tab.3 N, P and K content in leaf, stem and fruit of F. hirta
Vahl with different years under different planting patterns %

kb3 Treatment N P K
1Y-IN-L 2.66 0.19% 2.72¢
1Y-IN-S 0.96" 0.17° 1.40°
1Y-IN-F 227 0.31° 3.21°
1Y-MO-L 2.23% 0.21% 2.05%
1Y-MO-S 0.70° 0.26" 1.31°
1Y-MO-F 1.46° 0.29% 2.44%
2Y-IN-L 3.43° 0.27° 2.89°
2Y-IN-S 1.57% 0.21% 2.47¢
2Y-IN-F 2.60° 0.36° 3.52°
2Y-MO-L 2.59° 0.19° 2.46°
2Y-MO-S 1.28¢ 0.32° 1.64¢
2Y-MO-F 1.96° 0.34* 3.15°

T FFIARR/NG PR A PR 25 25 5 (P<0.05),
Note: The lowercase letters in the same column indicate sig-
nificant difference among different treatment (P<0.05).

23 FHIEEMME. REMZEFF Ca. MgRE
oM

WE 2 fis, —44E 7 BAEAR Ca &R
BN L>S>F, MO>IN, 1Y-L 4 Ca &% 1Y-S
A 1Y-F 2053600 40.82%F1 67.17%, #5Hik0E
K (P<0.05), [alfE (IN) FEFREYY Ca &AL
BfE (MO ) B 33.12% (1Y) F131.48% (2Y ),
Z KB FIKFE (P<0.05), 2Y-IN-S i Ca &

OIN-L EIN-S O IN-F EMO-L EMO-S8MO-F

INSASASNS

55

(SSSSSSSSNSNSESNSENSN

H:KAER Growth year/a
ARG FH: RN b B 22 5 8 2% (P<0.05 ),

Different lowercase letters indicate significant difference
among treatments (P<0.05).

B2 AEAMEAXMFHEEREIEERM .
ZHFREL CagENT
Fig. 2 Ca content in leaves, stems and fruits of F. hirta
Vahl with different years under different planting patterns
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M 0.47%, BERTHAMLI, WA T Bk
RSV Ca &5 L —4FAEHT N 36.84% (P<0.05 ).
mE 3 i, —4F4 i48 BECR R A
( 1Y-IN-L ) Mg 7 s de i, B3 i T Ab B,
1Y-IN-S i) Mg & it i flk, {0 1Y-IN-L % 42.63%.
PIAEAE A B Mg @R8N F>L>S,
IN>MO, 2Y-IN-F #) Mg & e, HikK
2Y-IN-L, “F SR, W& T HALRE,
2Y-IN H48 BBk EIFEM RT3 Mg & =% 2Y-MO
HOm 42.40%, #Z5iKBEKTE (P<0.05). PId:
AEREPRT- Y Mg & i —4E A3 91.49% (IN)
F125.38% (MO), 2Rk EKF (P<0.05),

~OIN-L BEIN-S OIN-F
F EMO-L IMO-S BMO-F a g

—hbwhrbhoanwos
cCo0ooODoSSD

Mg & & Mg content/%
COOOOOoOOoOoOoOoO—

1 2
K AEBR Growth year/a
ANRIING FRER R AL PR E] 25 57 2 (P<0.05)

Different lowercase letters indicate significant difference among
treatments (P<0.05).

B3 AE#MEAXMMEFERAIEERM .
EFMREL MgEEDH
Fig. 3 Mg content in leaf, stem and fruit of F. hirta Vahl
with different years under different planting patterns

24 HIBEMMHF . EFFRE Fe. Mn, Cu,
ZIn EEN
M 47 LLAEN, AFEEML. S I F 1Y Fe
SEERADE, MO>IN, [AfE (IN) Fi8EHk
TR Fe i AR (MO ) 43 IR 67.96%
(1Y R 53.27%( 2Y ), 22 5k i 7K P<0.05 ),
M F , PIAEAEA RT3 Fe & A —4F/E
33NN 26.24% (IN) FIFEAL 13.45% (MO ),
[ VERIAR 48 R RSLSE —F R E 56, 2Y-IN-F
) Fe &% 848 1Y-IN-F ¥4i11 200.51%, 5 2Y-MO-F
TREES
A EHMEMR Mn =R L>F>S, [H1E
MUEAAE, AL (2Y) A—4E4 (1Y) FEREE]
Mn SR LB EZES, 2Y-IN-F ) Cu &,
HY K 2Y-IN-S Fl 2Y-MO-S, 2Y-MO-L i Cu &
. WAEAE HIE BRI Cu B —
AR T 34.90% (IN) i1 22.97% (MO ),
[ VECIN ) 45 BAAE AR5 Cu i L HAE( MO )

* 4 AEMEEEMMEERAIEERERTF.
EZHFMRX Fe. Mn, Cu. ZnRE
Tab. 4 Fe, Mn, Cu and Zn content in leaf, stem and fruit of
F. hirta Vahl with different years under different

planting patterns mg/kg
b3 Fe Mn Cu Zn
Treatment
1Y-IN-L 33.20° 2384.78"  14.01° 113.98°
1Y-IN-S 36.46° 731.95°  14.71° 106.14°

1Y-IN-F 29.05° 1341.07°  16.33° 71.62¢

1Y-MO-L  111.08" 2110.72°  13.06° 88.35%
1Y-MO-S  101.88° 693.41°  15.15° 172.08°
1Y-MO-F 95.15¢ 1243.23>  11.77° 82.92°
2Y-IN-L 24.68° 2601.09° 16.81° 83.88°
2Y-IN-S 12.63° 995.64°  21.55° 125.24*
2Y-IN-F 87.30% 1614.59° 22.41° 105.85°
2Y-MO-L  76.02% 2286.53" 11.87° 46.83°
2Y-MO-S  98.27° 858.56°  21.31° 63.06°
2Y-MO-F  92.38° 1705.74° 15.97° 62.31

e FPIAFR/NG FRERR AL B 2 25 22 57 (P<0.05 ),
Note: The lowercase letters in the same column indicate sig-
nificant difference among different treatment (P<0.05).

AR 12.70% (1Y) 1 23.64% (2Y ),
1Y-IN-S By Zn &8 R FML T 1Y-MO-S,
IY-IN-L 1 1Y-MO-L, 1Y-IN-F F1 1Y-MO-F ZJH]
In GRILDEES., 2Y-IN s Bk Zn &
B TY-IN #01 7.96%, Hid 2Y-IN-L ) Zn & &
It 1Y-IN-L &% 26.41%, 2Y-IN-S i Zn &1t
1Y-IN-S ¥H0 18.00%, 2Y-IN-F {y Zn & &Ik
1Y-IN-F 3411 47.79%, 2Y-MO 48 EMMtk Zn &
L 1Y-MO F&A% 49.85%, Hi L. S FF 435
ik 47.00% . 63.35%%11 24.86%, 1Y-IN Tid5 kil
MRS Zn 1 HE 1Y-MO F&AI% 15.03%, 2Y-IN H
R BN R4 Zn /1 2Y-MO ¥4 82.91%,

3 it

A Wy TC A = B A 45 2% 1 e AR 1 e e el
FE AT LA SR G R R RS e B IR AR R B e A
RIS ARBEE A, e BE AR R 1RIE 46 B R
A He N, ZEFF RIS S A W HO R,
VO )1 5 18 F 48 B RIRAL Sk 2 i 43 I
20, DRIERE 206G, 5HMEY
IR FE & S — T8 AR AR AR A O
T4, HEEE SRR, SEFBT
VB FAE B MR ZEFT 2R i 5 s, i A4
Vi o FURRAIG AR 8 SRR B 248 A 48 B AR TE
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AR, TEAWR SRR, I R AE
PROLMRR v, 5 AR R s 2 i — 2
)V Ffs AP AE AR AR PR 2, S e i 23 SRSk
AW T LR AR AN 99.64% , FIEAAE TG i 2
225, RUEIERM WAL LR Bk AT
ClFRGE, AEFEI AR, Y e
WEZR BRI, TR EN,

ARG R BN, HA8 AR S 7R+
B, WEITER P ERS, BRI, ifE
Bk R ZEFFRR S EELLAE 1.52~4.84 Z
], Z MR e W A Y, e, Hi
NS B ok B T FE B AR AN TE A SR A R
ARG IE R 4 PR, SRR,
5 H A R ORI BIE T 45— B R
%, ARHRHCE PR TR B AP HE AR
FAR BB R PR E AR, BB E R
R, Al e shd B e e R T . i,
HAR BB TR S REEE, TREBEAHS
FERE, TAERA, fREmatalss, KA
TEERA A EE . HIE B R R Z 50 R
TR AEM SRS (v B 2R FF, R R
RS SR AR B IR E
R Fris 1 A B AR KT B AR N K B TR L i 45
MR AR, 5 HAE TR R,

A EEE AT LA SV R oy FIHACR, B3
AR S IR AT g R R, e
MR TRIE BT DL 35 2 o Fi 48 Bk AR T N K.
Mg.Cu Fl Zn 55 &, &K Ca Fil Fe A i,
N A HEAE R AE K FDEA1ER Mg 2t R A %
AT ICER, I K Al Zn RERSAEUEMT SR Z A0 B L,
RSEAIER . R TR SRS
MR ISR MU A o ERR AT 55 6 R 8 Fh
Fi, Fi48 Bk m AR T S 5 A e R
TCE MW, ESMR L, AR
IPEAVER o Cu AT LIAHE AL SR 52 P 30 8 1 5 A 7K
AWML, AI1E T3S Bk A A R iR SR s A
Yy KB MR Cu BWRIRE i3, i Cu
i T AR,

ZAR AR RT3 & iR A A K B R AE
KL, SR K, Cu FEpiEEK
AERR A IE K BT REA, Ca. Fe & fBl% A KARIR
(14 ZEE < 720 8 22200 R S AR AR 2R AR S R
EET AR, RS ICEIAH IR,
AR AR ER, MOF EVEFIRAEPIAEA: H 48 E

BEMIFR N, P, K. Mg, Fe, Mn, Cu FH 0¥
m TR, Zn SRR T AR, IIEEMMEN
ZARAAEY), O BUE IR BERI R K B R
Peo AWFP AL Zn SR P FRTF
A, HIREA Rt — 20T

4 s

AR B BUE SRS, MR RS
FTICE & i T2, AR R AT DA AR N
K. Mg. Cu fl Zn [ & &, FE{K Ca FI Fe 7.5
T, N S FRANE, His BHMERAE S
BRI, AT AR A DR IR AR A HL AR R
LR

2% 30k
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