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Abstract

Objective: This study aimed at investigating into the compound planting effects between Phyllan-
thus emblica and Pelargonium grauelens L., so as to improve the land utilization rate. Methods:
Some comparative analysis and benefit assessment of the vegetative growth of Phyllanthus embli-
ca and the biomass and essential oil yields of Pelargonium grauelens L. intercropped with the
Phyllanthus emblica have been carried out from 2010 through to 2013. Results: The results
showed that the Phyllanthus emblica reached its vigorous growth between 3rd and 4th years, and
in the 4th growth year, the canopy density could be up to 80.09%, achieving the crop line closure
and beginning to produce economic benefits. However, the biomass of Pelargonium grauelens L.
growth under the Phyllanthus emblica began to be reduced year by year, and the annual average
reducing rate was 37.6%, with being from 9324 kg/666.7m? in the 1st year to 2257 kg/666.7m? in
the 4th year; the essential oil yields declined from 0.157% in the 1st year to 0.062% in the 4th
year; the economic output was from about 16,000 yuan RMB/666.7m? in the first year to about
1700 yuan RMB/666.7m? in the 4th year. Significant negative correlation was shown between the
vegetative growth and canopy density of Phyllanthus emblica and the biomass and essential oil
yields of Pelargonium grauelens L. Conclusions: Both complementary and restricting effect coex-
isted between the two intercropping crops under consideration. During the previous three inter-
cropping years, there was a strong complementary effect, but from the beginning of the 4th year,
Phyllanthus emblica began to be restricted the growth of Pelargonium grauelens L., so it is neces-
sary to screen some crops that would tolerate the side effects of shading under the Phyllanthus
emblica.
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HE: AAABERTRETFEFEHREEZ MEMABS, URERHEFHRMSGEFIHAR, Fik: T
2010~20134EEMAFAMB R H FEFRERKEMAR T RERETH RAEEWE . Bl HMRELMHT 5T
A REGRE I, SR AHTFAUAEIEREREREKS, EHAEAFETX80.09%, ¥
ABAT, FFIEFEAELTFUE . AT EEREH RITZEEYE UIEY37.60% K EIE M 14£9324 kg /BB
ETRES4F2257 kg/F; BHHBRMNE14E0.157%ZFERREF4ER0.062%; HETFF=HENE
1EA1.605 70/ HEE FREFIFEL017H70/H; BHREZLEYESHEMHBENRE FRERE
KEMAEHRAHEBEERER, &id: EEMENFMEDNTFETI——FIZ%RL, BI3EIHRN
BF, NE4EFH, AHTHEKESWNEH REAERBMBIFIZ/ER, RAEKTEHELEREEE
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1. 5|

AW FE I BB S T B e A PR A BRI R R P R BRI R K9 I e, o 2 ALk mT
FREER SR SRR [ —, AR A R VEY) B R AN a4 R R[] [2] [3] [4], AT MEAS R R
RIS B ORI R FE . AT AT ACERE . AR as RN, RAME G (0B AF v LLE 5 Fhik
FI S A AE Tt 220 23 18] R SE 441 I [5], A e v BEUEOR) F S MM A 7= 2 [6] . A H 1 (Phyllanthus emblica
L)1 4 BOHR  BEREORR, DA R EEORHH T BRI T -/ INTRR[7], RS AT ol St IR 248 S O fi £ = b [8] [9]
ZHEYECER, SEAFELR 20CAARMRAK0], —REHE 3 FEIFH4IR[11], EEMEE 1
FERH 3 FWIE, AN, ATARREE LI AECR, MR LIRS R AR, K LRI R4
TR, b BB L % . IR RS B AR, TR EFIIOCAC AR . e, R #EE
RIRECE, IR B IRCR, AR, A RO R H 7 AR R AR . A iR A%
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2% (Pelargonium grauelens L.) /244 )L s RMES LB & 4R AT &Y, JEmmadE, W5, R
AR B PR X AR R [12] 0 O 4RI B R 2 S5 RS R o B B (A v L R A R FH K [13], 4
A SHAGER, T ATEIR KFREE b 2 A SRR 4k 301 L b = H SR A A 1) [ 141, HL el & BHE ARG 145
KAV FRIVE, H] 77 IUE R R AE[15] ABFFRVIA R A8 T R 7RI R A28 B0 $A IE fh
WA R PREN T, —HILFERIFMAESEM. DAKSES, MEARGH P EAEY(F
R ) TE A AR U (72 ) FLAMAE[16] . M0 D B LB AR BHED & R 258 5 i IR T F IR R G B
MEGFREE R, FREFRER G B Ky LBESRARRE, TRFNREF YR 2 R A 2
s, $em RIS, im0 E A H T 4hkd B R A o SO PR 0 S i (Al B AN
RSO 2 H 22 R AR50 TR 85 SRS PRI [ 171, A S8 3 AN TR R8P RNV E A I R A5 28 7=
ME AT, T ZF B R SHIZFE R, PPN 2R & S5 G R .

2. MMEHE
2.1, REHHST

TRIE AT T VPV F R 5 Xt it B o 4, J& SBT3 USU%, ik 1120 m, TR RO,
R 21.9°C, s 42°C, AR IE-0.1C; A H RIS 4L 2670.4 h; 3 FEWN & 616.7 mm, FAEK
RN R 6.4 £5, FFHMXEE 53.0%; RIGHNFRES W G h, R LHERAChEa +, +
AR S sE, pHAE 6.7, WIS 1.2 hm?.

2.2. Biiret

2.2.1. #tikMR

AER 0k FH I A H 78 = B A ARBHSE X AR S AR 7 PSR DR A7 10 = i BT A P BT U, e IR
RS0 1962 B B WA FTFT MG B 5N BRI 55 e R 238, e H I 2= A I R A5 2 1) Rk
dnl, 5 R A AR B A X AR A AR BIE FE AT 2002 4 M5 R A T 1L SENDRAF R 3Rl

222 RTESMEREEASR

RHT: RH T RATFFZFRE R, &AME 78 i 50 kg A& KR AB(4F33%) 5 kg £ BB AR/ AL,
TN AN E TN BB R K 6 D H RIESAET, 2009 4F 4~5 H (RZEHT) B /N EAR — B0 1 ARHEAT
SEML, MRATEEN 4 mx 4 m, FRIBBEEA 42 ¥R1666.7m°. R H T4IRIA~2 4 FER. B, KERE
I 1R, FHREIE(RE) 50 g BEIEGHEERENE) 150 g, RFME(¥3E) 3 kg: 45 HMH(3 EA L) 5T
FHEE 6~7 A 11 BB ALk, Pk N:P,Os:K,0 = 15:15:15 4 500 g, KFM(EFEF)I0 kg &
HFOMEHEET, SREHREEH, SENREFIITEBE, SHRER 1~2 FE IR, EKE
MR R T, BB REM 5 60cm 24 ALk, B R BT O BUR TEARHE .

WG FEA M RAZE, fSRETRRETRIEE, EA7R /N IUEBIEIR, 55—k
JrE 666.7 m* it A5 LB AL 100 kg, A IE(N:P,0s:K,0 = 12:12:12) 60 kg HUEAE, Bl 55 B ALE AL
BHABNREA 3, 3T A H TR ET 50 cm &, 2% 8~10 cm, % 30 cm (KA T4
T RATE, FHHREIEITHET N LELT11~12 H), FHERBETHCK 15~20 cm 8B, #kEE 25 cm, Ll
AT HFAAE T I, Bk 25 B 2492 8000 #k/666.7m2. 7 I K A% 3544 i J5 fEFHE R ZE (2 H )it &
HIE(N:POsiK0 = 12:12:12) IR, BFUCRICHT 25 A7 A7 Wit il 8 — SV I [T AR — VK, B R 52 e i
B A IE(N:P,0s:K,0 = 12:12:12)— Ko AR A ZERE f5 AFERI A TR AR U, B4R 3 Ik, R
AT SR R B 50 em DA T A S B K 28 VR 28 PSR HURG Tl o
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23. fFEHFEKEVERSBAENE

T 2010 4FLE P A E Y B 47 S5 1E FIR] LA 5 s BUREI: 8 5 R 7 W0, R TEIAR N 55 m?, REAMFEDT
WAHRH TR 3~4 tk, EEESROVR T THREANMR. P, MESG IR, M. MR
IR i, REFRIFRERRSE . LA T3 LI B AR B e 10 25 B T BT B, TS B
e TR 5 AR T AR B EEAELAS 20 P

231 BHXREZEEEKEVERHMENE

W E A MR IR RS R E TR T, ER 3 K, M GFRERUCRIGERSIIE
e, RS RS AR R, RS B E R S AR R AR R O i, IR
AR R R ) 7 P DR A A AR R I RSO BUAR )77 2G5 DR SRR Al =

2.3.2. FEAZFWEITE

JELRE T A A R AR (R A, BRI R IURS T 5 LA 5 SE N B i i i 5o 24
RS AR, ARV = E S P A A R3S
2.4. BUEGITS S

R 5 G K B SPSS 17.0 A% Excel 2003 52K
3. HRENH
3.1. fEHFEFEKEPABR

BEERHFARAEKNBRMAE. fhes MERECHAR . BB T, A& HBEE PP (]
¥, AHTEREKEWHEM K. TESIESERER, U ENUMEIRASFEER AN LY ERBEE, R
HMFEERRT FLAENSE L EAKEERE, WA 13.60%4 47, FIES 2 LU EFRAE
KEEA, £ 3 EMRNEHE BT 50%, £5 4 SR, e MaERSmRLa N KE 141
A%, HSHIELINE 1AM 7 1%, 537 80.09%; FH4H 7 HRpEAE AT, FEA AKX, St
R B T PR B el i 35 /KT, W H TR —Fh G NRR, & B A K E&F R Res s i 2 A&,
3~4 SE[A] B a] JE R HE B AR K3 (5 1),
3.2. BEHREELEMERETHIFR

SH TR TR B RS R KERMIE I, AWy B2 E N, HEIEREN, &4

Table 1. The vegetative growth canopy density of Phyllanthus emblica in different growth year
%= 1 FEMREEFEKERBHAE

RHETFAEKFER Hb42/mm Fhim/m W AR A m? A BE%
1 445 (2010) 22.30a 1.30a 2.07a 13.60a
2 44(2011) 53.00b 2.46b 5.52b 36.12b
3 44(2012) 73.40c 3.45¢ 9.69¢ 61.81c
4 4F1(2013) 97.20d 4.25d 13.57d 80.09d

LU ASH BRI ZE R NS, AR TR AR B A 47 48 5 3 72 57 (p < 0.05), I
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PR A 7 P R A 3 B 2 SRk B i 25 /KO (6 2)5 M 2010 SETF 46, B R AL S8 77 B AR 1 4R 1) 9324.00
kg/666.67m?, | [%ZE L 4 4F 2257 kgl666.67 m?, 5 1 EFHS 2 RN IR A 32.50%, 5 2 fFEFE 3 4F
()R BRI B2 38.40%, 2 3 ARG 4 AR R IR 41.80%, T34 1 FEIR AN 37.60%, MA IR
AW PR AT, B 4 SRR H AT Ok R AR .

HRH PR TMREARL, #a RS i R 225 AR KA IR R W i, P2 2 AR R
IAFIE I, 4 9830.00 kg/666.67m?, M 3 GEFFUALEMIREA — AR MRS, (5N BRIRE A AR T Fl
KRR 2)e TTEMTEREY, BHFE ST RZEEYRAEERKS L EMNE 2 F2MERANLEE,
MEE 3 I IREEIEET T, 5 E—FMHILER R, 45RRAE 3 FM TR 9.88%; 5 4 4
YRR 7257 kg/666.67m?, 5 E—4EMILL T4 T 18.08%: 4T85 T FRIRZ A 13.98%, WCimfk+ bk
NEAFEN TR .

FFRIEAR Z IR LU R R, WROR 5 et MR 1 B R A2 3%, FE58 1 AP & it KA A W s 1
AFEALBEZ [ 3 7 e, AR 2 SEF0G, B 2 EREE, WHRTE—FEZI, K
TAE S BRI S AEX AR R N R R, ZRETAKHIAIR .

3.3. EHXREZHMERFTHIER

AP R AR L A 25 55 ARSI SE 2 R R P LA BEIME R E BRR . SRR, RH TN EE 1
AR R RN 0.16%, ZJEBERI MG, H5 B FMHERIERERP(E 3), 2
TRIEES 4 SRR A FERE I RO 0.06%, BUNSH 1460 112 A%,

SRR ARALE, R HRE (CR) A i R bl il R N BRI EEAN K, 56 2 SFib A B 1T, 4
BLEMEE 1 ERF AR, (RN 2 FMULER T, 275 4 R AR RREERER, AL —F
FHEEZE A CHL 225 (2 3) o UM I R A S5 A B R 00 T A et L o 2t 2 B R B I [0 T o, (HLZAE R
A HAEAEAAAAERTEOL T, BT FRIEEEVN.

HFEEAAHEL, AN 5 BR Rl 7 i R A2 R AE 1 AR 225 A K, (BB e 4 R ) 1
m, “HFERIBERK 1 ELEREH RIS TR 2 0.17%(K 0.01%, [t Al PRI,
R T B L 2, AR 2 SR AR T I IR AR Uil i A L T H 2R 0.189%6F# I 0.07%, 2 Ji5 HiTH =
BB 3), ZE A BHINK, PR HE 2 3 FEZ(E N 0.00%, 5 4 855 WA LRSI H i R B 1 0.10%.

Table 2. The biomass annual change of Pelargonium grauelens L. in different growth year

F2 NEERFREMREZLEMERFLN

B R A KAFR MR P kg T & M A IE (CK)/kg BT
1 4£4E(2010) 9324.00a 9698.00a
2 4:4£(2011) 6295.00b 9830.00a
3 4:4£(2012) 3876.00c 8859.00b
4 ££7:(2013) 2257.00d 7257.00c

Table 3. The essential oil yields annual change of Pelargonium grauelens L. in different growth year
3. B REZZERB R ARERETK

B RATEE KR R Bl /% FEHL R (CK)/%
1 4£4:(2010) 0.16a 0.17a
2 HH(2011) 0.11b 0.18b
3 44:(2012) 0.08¢c 0.17a
4 4E4E(2013) 0.06d 0.16¢
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34. A REEEYELFML MRS REFEREKETFHEXSH

ARG R T A REFRERYPRZ BRI 88 RATCLE Y, A R YR S5
™ RS RH TR b WOERGE IR A RERRILE B O e, bR H TR,
S PH RS A i R AL S A R Y (R R IO 3 R (R 4) o UL PR A7 AEAR KO EL A 2
YEM, 3 1A 75 B PR IO M 4 RE S I A & MR ) e R ALl 2t

35 ZAMEMAH

RHFAZHFEMY), W 3FRAEN &, F 4T ERAE, FHar=&, P 212.00 kg, %
IEAET A 6.00 Jo/kg i, 4 AL H T RE 1672.00 76; FEERH TAKERKI N, & R4S
EAH AR E R, PEBEE TR, 58 1ERAEYE Dy 9324.00 ko/m, 5 4 FEAEY)E N 2257.00 kg/
BT, REH R S 1R 0.16% FFREISS 4 4510 0.06%, FEEIZE R, B 1 FRI R E 14,497.00
JU R B35 4 4E1( 1399.00 7T, ZE A7 H % —4F 16,041.00 7o F 255 VU4EM) 3432.00 Jo; (HMEE 1L4E
FrE, EMRTEREARGA &, MR FENEH, Bk 1860.00kg, =14 11,160.00 7, LAEE
TR BEA S B RGN B IR AR, PR AR R R T (32 5).

4. FHEMZE L
4.1. ¥ig

411 FEHF - BEHREES SMHERMEE

R TAEN REZEAZ E Y, WA MR BUR. (R —Fviie ek, /T
SRR AR IR —E BR, UK T 4 mx 4 m BORRATEERIAE, (HAMEES 4 207 TRENGE R, A
UHETESERKFR, ey 1~3 4RI, MRIAI A AR SR IR B s nT (R A, B35 4 FEHT)E R i
LU A DR T . AT 3 Sl S A M RATEG SRE, AR, "R
bl = bR P AR (R 05 B0 2 o AEAS — e fEMIORH )R — L, Fe AN ZnfE IR T -

Table 4. Corre; ation oefficient between yields of Pelargonium grauelens L. and growth factor of Phyllanthus emblica
4 BMREEFEZSRHFEKEFRHEXSH

iz 731 W e BT AR AR
F i RAATE ) -0.996" -0.999" -0.987" -0.995"
BT RS H =% -0.989" -0.988" -0.966" -0.977"

YWl "REMEER % <0.05); THERE MR (D<0.01)

Table 5. Comprehensive benefit of compound planting between Pelargonium grauelens L. and Phyllanthus emblica in 4

ears
yﬁ 5. R HFESBEMRLES SMIE 175 FEANH

AP R R HFr~fElyuan.mu RAEZEF{H lyuan.mu AHLAE={E/yuan.mu L5 {flyuan.mu
1 44:(2010) 0.00 14,497.00 1544.00 16,041.00

2 4E4£(2011) 0.00 7344.00 1176.00 8520.00

3 4E2£(2012) 0.00 3255.00 620.00 3875.00

4 4E2£(2013) 1672.00 1399.00 361.00 3432.00

5 4££(2013) 11,160.00 - - 11,160.00

e BRI AR 12 5 ARSI 240 4% 1000 Ji/kg i, AHLIEHEET 5T 0.6 JTit
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M REIBEEH, FEERET A HIRA PG (B R EZEE 1 EMmEETH5™), AT FRIRR
H 7 R P RA . AT R MO ) A R AT R T RSB BT — AR I A DR AMEAE YD
THEESHRMENMR T AN ENEERIRTESERARS, ARAEDRHE AT, BESEMAER
MBE, Ll SR> ANFR A O3 sCER K 2 BRI, NI R IR R 1A ) T AR AR T A R 6 B
M#5.

412 FEF - BEHREERS SR EERNH

A R AR AR A N G RS B B POE 1 L E A SR, 3 O i T 2 AN R A vk 1
FER[18]-[24]. EIL 4 SERPIFEYM R G MR KAE , RH T EIL 65% 2 7 (AT 3 4F), &K
EIEREMBERA IR — 7 Y, ERFIEE 4 UG SRRIBAEA L, AR RO A A R A SRR I S R
IR SN, AR PR I A FEE B e DU Bl AR S5 B DR 0 A I R AR A K SR I Z
oA TR, AN SRR H TR N AT B R R R R T - AR E AR
PR R 257 R BEAT 70 M, AL AR VR ) S & RIELAT — 5 B0 U RR ), R A 0 - A X
TR TSR RIANI I AR I HE, IR AR KB e B T e AR S 3, A B & b £
HUBIAH N A A 24, X gl 2 A LA R el A 7 5 AT B AX. (HRERGFENEREST, TRRHT
MR A R AL LG BRI, A H AR N R EE R R & R B o, AT R AR
THIZRIRSE, BRI TR LK 7 2 AR ) B 4G, O R b B 20 0 AR A A R AR
AR, AR H AT GEIRAT K B RRAS i v A T A S A SRl B A A AR B B ISR

413 FEF - BEHRERS AR ETEN N R EHER

SRR, PIMEY S MERBR TG, Kor FROMSESF MBI AN, ED S AP 2 2
J A T AN L B OCHRA IR Z — RH TAEER 1 AE RO B KGR S 1.3 m i, 2RI
TR, MR RAAZSERE R —F GBI B, B P R G 2 28 0 g s R 5, P
DA AR R v 75 2 A AT R B, AR i LA I 4E 50 em BAUR[21], et R H IR A IS oK RS
Wi o 3 2 ) B B L R 2 — R R H T BRI BB A R AR AR, MARTT SR T A, R
TAEREHT 3 21 4 40T DUR RIERE IO E K S, AP AT R, 2128 4 4F Qi BT, R K
)6 IR Eh A5l A R o SEARTEDEIRAR AL AN, A I R ARG T (1 1 32 B R, S8 E
BT ZIZFE— B BRI, A R PHE By R H TR AL, TE L T B,
HARH TR BEIE 80% LA LI, ARG ™ P2 P AR R AR A R A R A A — PR 4 (RS AT HE
B RET - ANREELE SRR T A RATER . R T REER T ES, BAE T RER
i AR A REIEREAT, R MR A AUIE R REAHUILE R RRH 7R, T eA R
BRHT - EHREAREMHEASG RN RG-SR, e gLy, ARt 7 R IEIE ROk
AL R TR b5 LA R R e B B R 3

4.2. &g

HEMBEK PR EDAAAETAN - B8, 1T 3 FEANKN R, RHT - FHREERGEA
DMRIFZEMRRT 3 S H T 80— MR P A2 A A R AR BN S5 i A, S BC B M AT
DAERH TRENEDE. G KBESREaAM, EHA R REERT, A THEARH A iEs
WM E AR ERMNEE 4 FITIR, RH T OO i R 25 21 1R 55 1 1l 29 /R
Hs @ BOE BTN B PEE A= . FERAEM T E R, ST T IR 1S, )5 m R ARGk
o HATHLE R 7 R A U 2 DO E A KRR T KRB b, (R K TW
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00 A AR5 R0 2 5 9 s L L U 5 R 10— B TR AL
EETH

FMb « DR SRR IUE 7 BUH (12RZZY-37).
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