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A review of above-ground interactions in silvopasture systems
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Abstract: As a major category of agroforestry, silvopasture systems, because of its diversity of products, great efficiency
and environmental improvement, has been one of the most important practice for ecosystem rehabilitation in northwestern
China. Because the outputs of the systems are affected immensely by designed components, interspecific interactions have
been the focus of research in silvopasture systems. Above-ground interactions mean direct or indirect non-underground
interactions between different species in a community, including microclimatic modification and biodiversity increase,
effects among plant species, relationship between woody plants and livestock, etc. This review summarises current
knowledge on above-ground interactions in silvopasture systems, discussing cases from research reports and drawing on
experiences from practices in the world. In silvopasture systems, by decreasing solar radiation and heat dissipation,

reducing evapotranspiration and air flow, and raising air humidity and snow cover, trees provide favorable microclimatic
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conditions for herbage and livestock; And in turn, herbage provide protection to trees, especially to seedlings, by
increasing air humidity, reducing air and soil temperature variation. Herbage make some eco-physiological responses to the
presence of trees, e. g. enhancing leaf area index and chlorophyll content, improving light use efficiency, reducing tillering
and tillers’ relative growth, and delaying maturity. The yield and quality of forage depend on many factors, such as species,
space arrangement and shade. Generally, solar radiation interception of woody plants may decrease forage yield, but
improve quality of forage simultaneously. Both yield and quality of grass can be enhanced under the canopies of isolated
trees in tropical savanna and near windbreaks on rangelands, because of favorable microclimate, and availability of soil
water and nutrient. The yield and quality of forest products, and growth performance of trees are improved, by introducing
lower competition forage, especially legume, into forests and orchards; However, due to severely competition for soil
resource between woody plants and grass, opposite consequence usually occur in silvopasture systems on infertile sites.
Silvopasture systems, with more species and components, provide abundant food, favorable habitat for predators, improving
biodiversity and stability of silvopasture systems, that may contribute to eco-environmentally-friendly management of forests
and orchards. In silvopasture systems involving livestock, while grazing of livestock can reduce competition from grass,
animals’ gnawing and trampling also hurt the trees combined. Consequently, it is necessary that some equipments for trees
defensing the mechanical damage of livestock, such as tree shelters and electric fences. The performance and welfare of
livestock may be enhanced because of favorable conditions provided by trees. The knowledge aforementioned can provide
some suggestions for component design, system optimizing, sustainable land use, alleviation of adverse interations and
maximal outputs of silvopasture systems in China. The paper also suggests that more researches should be carried out further
in physiological mechanisms of interspecific interactions, long-term and dynamic models of light utility between woody plants
and herbage, biodiversity protection mechanism, some protective approaches for mechanical damage of animals, and the

system responses to global climate change.

Key Words: agroforestry system; silvopasture system; interspecific interaction; competition; commensalism; microclimate

effect; eco-physiological response

20 tit48 70 SR LR , PEREE BB At & A 7= F R R R, N0 B IR RN B 2 1| = A T —
RIVRBLEIF & , EERIN ORI GRS BEHAE IR TS LY SRR A A R A 56, TR S AT
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FEAERAHY) (FEA EAR FREAATRSE) SHOEM (B BHE AL & (KB TR M &6 5 1
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Table 1 The types, distribution region and key features of silvopasture systems
| I X 3R FERA
Types Distributing region Key features
HAATER PR R JEY BERU MR RETHRFLEUE, LA, TR0 AR 28I 5
Natural forms  Tropical savanna Pl IAe: AL 25 B R R 4
BRRR A B i T2 AETF, RIS PR IRHF A (Quercus spp. ) , Wi s 1
Oak savanna RAR 308 B AL A FH AT BB S AR B AR ) 1R A A 7 AR R o
WEAH R MEM F T, L H LB RPEIREARE, AR 5 AP AR, I AR
Steppe HE YA R B — e e e
ARG B [R]— ) FH 5 i B A, ) — 3% A B U5F
ANIIBR AREREME e PGS ] L i 22 53, SEBUAROR 5 RS Y 3 ) 1 002k 7, (EL AR
Artificial forms  Intercropping trees with herbage AR GHE R SR BRI K B 6B IRE 1 3a 4, 5 b vk
EHNYRAG A ERXEXTE,
AMER B B IR AR PR BE A S 0B R A B 4R A U S, TR
Rangeland with trees/shelterbelt R EWERIG ZEERKET AR,
SR b 5L SR Bl e 50 T G SR ] R SR R A SR, SR SRR A AR
Orchard sod Bk B , (EL A 2808 B AR AL 5 R 2 [ W] B R AR IR SE S o
b TEARH T, 438 AR T AR PSR 0 T 3 AR A %o b S B ORI o
Grazine in forest H PR A, [ b 3d mT R4 A R 117 B0Ik et , 5L, 5 Bl
¢ 0 T R 2t A A BUBR B3 o
Talhpk H PR R AL Z A AT AR SR, 3 A TSR OPR A A 1 SR e
Forage forest Tk

ME G RGP AR B AR RARYE R A AR B RIFRAL , WRE 43D b At T w40, T Ak B E A IR
FORFBRVE TR 2 S — 3870 o L 3B 40 Dy A= W 20 43 22 18] B AR ELAE R G A i R B2, BEAROR 5 B AR
WY/ HEEERMAESEPRHEEERRR, T IRRSEREY B T KRR R,
IR BT AR LA SRR K 4R FHE o ALBE AR & RGE HAROR (FEAAEY) ) it 7= A IR
AR BTN EAAE Y (AR AR ZE B HEAF (BUF 12) M, HREEE KRG ARE b EF 5 Fh
HAERRMRBEE EZBN " FEWR A AUKETESRICAI0 . BT AREXS FEK AR PR S S M E T T,
{545 Ak, 37K bR 0 VPR R 361 52 R BH BB A B 481 & A B , X s L0 i B — 38 % R 3K 4y g (3R 43 K
WOHFERERI AR ) AL RIFI FHSC R o MIARE 2 [8] i A0 B E F 2 X it b 320 R0 (580 MR R A K 2 B ) (=i
#E) , TR B AR B () R ER AR EAE SRR . I, X 3 AR IR IR B AR, TR R HE KR K
Gi—fk o AU HREE & KRG EAR 7 R E] EAER R FHRHAITN A, DIIRAN R E R & RS b
oA E EAE R R MNRFEMR , MZEKRGES FEHRITRR SEE Rt ENEE,

1 RESARARNSIRR

MEREEG RGP A XE S IR ER T, M NSRS B B, 8 5 R IR 4E 5
ARG, B ZS PR Bh 3R, 3 2 IR BE , W/ MR ZE HUE SR R HUR S A B RS HESE, A
PR AR A KR B R — X R E LB SR IR . AH G Y LR 22 46 Fh 72 R0 Bl 7 R 5 451
Bz,

TEAEIN W B 5L, B AR B (Acacia tortilis ) FM T AL (Adansonia digitata) JKSEA A e 7T LATZ 8
45% —65% [ A PHFE 5T . Feldhake'”) 7£ 25 [ PG 3§ 75 J& I M XF 3|4 ( Robinia pseudoacacia) -4 2585 & A5 1)
DR, B R B VE L, 7T RIS/ OGS A SR S IR R HIRE— H Z i 2R 221

B B 4P MR AT {5 R TR 4P B P A B T 34 RS B AR, 2 R R AR I/ T R O AR K 1)
AR , [ A BRI D HE K ik, R B KR AR, PSS iE RS RN, B
18 R EE ) 3847 ( Populus simonii x P. pyramidalis ) Bij3Fpk , T @ 2 BEARAR P Bopoy 3 XUTED 10 A5 = Y Bl Y
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XU , I AT f XU AE S T S5 A5 R v Bl N — B R . Bl 3P AR BR A 1S bR sth 25 S0 B, Wl /N R P 2
SR BEAANZE Y 2 SR R FAAER , LA B ol S R A0 I 4 4 32 B IRV B B T i JR AR K A Bk (AR AR
HZEERA PR R. BEAh, Bt Aol B B N R AR R ™ e R BT I R SR 1
ER, XX BFEERERE G RAERKIEEEF .

ENRER G RGH , EAMEY Mo NSRS EAR —E IR ER , /T S Akt IR A 1R 224k, 7 RE
bk 2 SRS FIR R, WD RE B I RE R SR AR A R A T W Mead 21 4738 ,2 4F 4
FR AR ( Pinups radiata) Sk AR 22 5 ( Lolium perene) FI 5L E 1E ( Medicago sativa) AT AR X175 5 A%
TR RS, REMER, RFHRDL E 15—50em SR AT HEHR EFEAR 1. 9—2. 2°C , X E R &
9.7% ,FREMAL 5. 6 C LA A TR LK E ME B A REE .

2 MAEHENEMEXER
2.1 HRERIAR I FAAE I A AR 25 RN

B TR 73 AEAE , R S — R A B AR ZS SO , LAGE L ARF 8 AR /NI S . AR AR Bl 3P AR EE 4P
Z P RO B B i M RS B, R &5 i Sk st i Re Y o FIARIE BRI & B, I AR T
C4 BUELAKEY) Trichloris crinita [ 4% 3R & 8 BEG IR 980/ T S22 b3 fin, AR K S et i B RAE KAy
BURAR , AR BE 22 R BHAR AT o OAh , FEARACBE B 45 1 T — St B 0 Y B A P R A BT 8 0, AT A 4%
M T PR BB R A A R AIRE T o AR BB 1R AT ASR RBCRE A AT A K B B R A K
KR ARSEEA K s S IER B, 3R S i — SR B A BE AR A BE R AR K B AT RS AT
WA= . McGraw 2 BEF 46, ZEATHEN 12.2 m #38 E SE %Ak (Juglans nigra) AR b 1R SR E 7S,
U 1) BRI 5 B AH A IR
2.2 MR RHCE RN

MERVER & RGBT BB L 52 BIAMOR 5 905 5 R RO TC B AR e B B 2 . PN AR A 2
JE_E WP AR Z T R B T s B AR O R A KB T R R NSAR R
REERSBIAFIRZN , AR XU, 7] DR TR AE KRR T, HHA S 8250k
I, W P RS TR 2 . MAEMEREE ARG, B TR 58K 558 5 LR A
SEET A B ST RO RA AR, (87 ot TR AR P AR AR T AoB BB, AN B = B 2 B %
B Mt A RELEFER TSRO E X REILFEN, Perry 257 45 1, 76 5 4% 22 #4 ( Pinus
sylvestris ) Fll Fraxinus pennsylvancia KT , K0 T=5 (Andropogon gerardii) F1TCT=4E % ( Bromus inermis ) ) ;= & [
T 25 Y B ) K ( SR BB M TET RS B B/ ) T k. Walker 257V BFSE T % 4% ( Eucalyptus crebra)) jifk
B AR AR R |, & BUCRE P B SRR BE R R 2R A O , AR B B o B B B SR Bl R siab . 1
RSB (Acacia karroo) M4BT HEAE F IR FE b & B, PR K 50 7 2 PO AR a2 AR AR A1) 532 00 ) ¥4 50 El K
R FEFTYLE , RS BEBL/IN , AR B 8 T JOMR Ll 5 24 ok 1l 5285 BE I, o 7 B B % B 4 KT
18178 o FEMRAC BE 13 R b b IR R REAK PE A B, 25| R AR 22 [ R R BB R K 40 B 4, X U R 72
BAR o MARTEL S I VR IR TR, B/ MO T A FIAR 59 , ELIRI/E#( 5 . Guevara-Escobar'™
T, B4 22 L X A (Populus spp. ) - & RS, SIFREEHAHLL , ST MR B 5 2 4 B1E
FCHR R R BN R T A F 1) 40% |, 336 2 R A BUBRR AR EL A A5 A B B P Y, IO SR PR 24 F 4t R o G
W TERBE , DAREAREE B VR FI X B AR = AR o T3 Ah—F B B2 , PRI HIFELEAS S X R R 7= B 7= R R
Bartolome % 4§ ] , ¥ Wi MR ( Quercus douglasii) WHAEH BB RS IR, 3a J5 HUHE R T 8 BE LUK M) 24. 3%
B3 32.6% ,Hf=RIEEBEE.

MERA RGBSR R R OEA VR R R AR M Z B0, Mathew 25500 % B[ B R
TP YR IE XA BR 25 ( Casuarina equisetifolia ) W2 BGFER (Ailanthus malabarica) . KHAHE (Acacia auriculiformis)
FER G 3K ( Leucaena leucocephala) 5 4 R SR I A P AR BEAT T HUER , R IURTRETE BUG ARAXT BB A=
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K= g BA g, m B RA G Z EAFEZE SR, IR A AR R B 5 R 5 (Pennisetum purpureum ) 52 fix & H.
HIH G, BB 2B M B 5 R ( Panicum maximum var. trichoglume) F1 Setaria leucopila 1E & ¥ 5. ( Prosopis
glandulosa var. glandulosa) N TH) R K BFHE S HAESCR T2 535 51.93% F1 98.25% |, mtH[E1E
BT R RIS R PREE (Elymus canadensis) Fl 5 JE WARBREE ( Elymaus virginicus ) i) 7= 8 W FAK 24. 92%
FEEAARFEARAES . McPherson %! (B 5T R B , B BRARM ( Quercus spp. ) Wi)E , C4 BURARHE R = B
R O 52 £, MG BAET~ B2 TG, C3 RURARE =BG B2k, UL A ER®RE
AR, S ARAE R AE I 8 SR A R R 25+

W-FE G RGAEEBRAEISEM KPR FIRR YN S 4045 2 Z B FFIIR A . AHRL A BUR R B, B
B & SRR RN GBI E MORRL BERE DA, MR MR ER & RENMR BN, WEZ &40 5
A K - 85 TR AT P 8 AR S 8 B A7 AR AR R ) S R M 5K o Silva-Pando 261 4 i, 48 MMkt
IRIENSS (Dactylis glomerata) FIE AL =5 ( Trifolium repens) , A7 & SHE K ELE B ELRMERXR,
TETCE B R T RBIE R . MEEE RGP MORSXS— 10 Bl A AR R 87 A, R R AT — i
FEAR AT DA S B LG AT oA B K A 7 i, bR ) B PR 3 Rt AT R R 8 7 9—10 AR AR B TR TE A
( Pseudotsuga menziesii) £ MBI HAN THEES 4.5 m INBE =R . EREIAM &= MR T , RAH
T AR (1. 22 m x2.44 m x12.20 m) IR HIAA ( Pinus elliotrii) MRE IR 6 R G0 AT LASE B LUARAR B4 T F
M R R =R . Bumer 255 75 58 F AR B #EXF K MEAR ( Pinus taeda) -7 33 ( Festuca arundinacea) 84
RGWIFRR , 30 097 B MR () BE A58 T A, 3 7T B8 By T [E] BRI KT $R R T 25k R R Y
K FAFRST &, ARFE TR AR, BRI 2 KB A 1 P o 5 A T DA e B AR AB AR, 82 S x2S B A 23 199
PEERET,

RPN AR B AR B3 25 I T ABGE /NS, ZHUE B0 T Be 3 e 5 7= &, B I AR R EREE T 1
FEREEE A LA IR R A 3 52 41 X Rl R R A S AR R BB AR R 2 R B I %
. Belsky 22345 8 T S0 B R BT SE & B, 26 A BEAT AR B AR I A IISE A T, B 2= B b
TF VB 75 95% , 3% AT RE 2 b I e i A A R0 B, voi /> 3K 493 2% B i i (L7 A o T 9 3R
B T AR R B 3G 7 VR 8 Bl ss , 3R B R TR 7E — € 7K 43 e B, % Sl 3B 1 4 B8 2 i R I X 45
B BRI . Ludwig 27 223t o3 2a MBFST R B, JEUNH I B0 R _E BSE AR R 4 2= B i 5
A, BT M A FE X R AR A AR AR T (B 7K 43 3% 408 R0k ) ARl /e (2 UK FRAR ST ) LR 6 45
o PRAERA 845 751010 2519 R R 4 32 B i R PR AR S AR XS R 2 , BRI B AR K TZE T 2275, 2B A &K
HI B R K A TR A R A R AR B AR o Ludwig 2558 % B, A0S B A B S50 R 0
FAEBBUIK 335 IR AR TR B 5 R E#2Z A K, s, FEFE T e AR B R 7= & LU
W 60% ,3X 2 TR —J5 T A] LA IR BRAR S i R B SR TR, 55 — 7 TR T 387K 43 AR
BLFEE ARARTE T8 BB K ek .

— i, OGP AR A SO R SRR R R R FEI BB R S AR R, B E R S
B T R A R TG S R, TR B LA RO TR K I B, T B = B xR AT 289 1) XIS
PR 20 4EAAEFAA (Pinus sylvestnis var. mongolica) Hi B 47 F BB 17 B b AR E 75 62. 82% , 4
FEMEF RN 1.27 H/hm’ (TAFEIZHUN 0.60 H/hm?) , 43R5 W E IR BRI A] $2 AT 2—4d . AT
FH, TR ) S Hh b S AL B SERRH X A K e B R
2.3 bR RFHCRL R R

AR5 A BE R VR FE X O 5 S 920, TR AR R A B [RI AR AE B AR ORI 22 57, T B 2 X A et o 7™
A TETE (FATE ) BAS AR R

SRR, RS REMRART | AJG SRR & T B A 38— E s, XENER & RENPIR
BB Z AR . Burner £ 35 | B KUEMAMRHT ] BE A3 K, B 2 A B R AL 1 L Ca I P
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S, UL TYRIEACRERE T R, T S R [E B 4.9 m B, $CHRE 5 7 20 R0 & 5T RE 8 S5 B3 AR 11
5o Neel Z1IEST , 343 1k b ) K BHAR 5 0 B3 K4 9 B 9 809% B, CHE T4 IR 45 78 SR 0 J ) 7= B T LA/
B, 2EBK AL HIRER ( Eucalyptus spp. ) HREE & KRG FAEN R R b, A KRGE T B =R A
HHIF RSB R B T B R T A KRB, R R T LA B R 3R
SEBERY . Wilson 261 B I, 78 B A% ( Eucalyptus grandis) W5 N FPAE ) B B 2 ( Paspalum notamum) 54K
TRV T AHLL , G LU B3 &, NP FIK 70 & B WS . B AHBRM T A RKKHE, i T AR ERKZEN
R R R AR S BRI 45 B, 5 KT R Hh b AR E B A S R

B bkt FT DA A RS B . R 38 B PR B T B LA SRR L R A F
—REMHE , EE M E A P X & B0 A3 5 1.365% 1 0. 012% , TTRR H P B4 %t & B A
2.025% , —SEBIFER I, BB B 4P AR AT LA A B 0 (A R RR AR D ) B E Rk b A
R XA R B PR R R R RN EERERZ —,

East PV By £ M, S MMA L, A KAEZER TN TSR FH N SRABERE, M Setaria
leucopila FIRLE & BWA WD kS (B F K TR RE A KKK, Douglas 25 % 31, 715
A HHLE ,HOEE 5 RAE AR /DN , 13 6 B 5 R R X ST b /NS5 B k38 7 2 B BB R B - Guevara-Escobar™ )
IR BRFBEZELUSL , R T B Y i S L T R b 2=
2.4 BOEXARARM: R 308 B R0 AR TS M e

[V R R B R AR R, I RO AR A R B R E A R RS 1R SR A R
TSR AE 1 B B A ) B 35 5 T R SRR BIAR AR 3R Bl Y

SRR BT E Y N GE S mARAR B AR SR N &8, XTEREREMEEEZIEE R S Onobrychis
sativa XK B TIESC™ o REME, b TEAMYR LR 0TS, B N & B7ERYLE
LA PRSP K S B —ERRED XA BRI A N AR E A K2R, i 7
Xt P K MIEFERR B o 22 2P0 BB, 760 IR L ST SR R A G 3 A TO 48 2 R AR B SE R AR
FETEME, o BIR E AR R E 5. 45% F13.33%

2.5 BEEXARAEK KR

FEFHFAXS A R 13t E BT E R & RELE  BOEEE SRR E KA AR, 163 E Rk
2R I ( Gleditsia triacanthos ) S AREFIE 55 -5 , BUAE Ak (Juglans regia) SR FIHE SR ALE TG , # MK
RAHFIAA B A K 53X AT RE S TR 4 B e S IR MOAR R IR T ad 10 L8k o SR s,
RS AR PR B A I R R B B O AR AR AR B K ) RIS 1 O B SR 4 AR T AR e AR A
R/, AR ZE T B B WA I0E , A M B A P AT LIS 3 — 2 4R o Ludovici 5 HF5Y T 24 % ( Digitaria
spp. ) 3a P RRRHIPA S A K B R R, S5 R BN, ¢ B AETE AT AR AR AR | A K LA R B 3R 0 S AR
50% \33% 1 16% , FAAEY) RA B A& —E KIS A BEAROL R HIEA M H R A GERAR) , B 5
RABAL A, AR B R — B A R, ISE AR T 7 B AR s AR A i BB A
tiEs .

EAAEY) R A2 SRHEY G ABRMAES RGE, INBE A MUK a5, 8 H B SRS E K, 48 S AR B
6], Clason'®"* BF58 &, 76 20 4F A KAEHA T 26 4F A 3 HUAA AR MO Rl AR M B2, AR BAAEAR EL, 7E Sa i [a] B
AT IA M K B 5.4 m*/hm® 1 13.0 m*/hm’®, 7£ 70 1] 5348 Fr B Hh 9 306 26 B, R i 9 76 5 K AR
( Melilotus albus) 7] DIARFEARA A, IMRFEAR (Alnus cremastogyne ) FIFAA ( Cupressu funebris ) JB3Z £ Ak FI AR
P oAb, kb ( Eucommia ulmoides ) [8)fE£14E =M 5L Trifolium pratense) S50 B , & RHICH A R X
FRACTS A K AR i A K B — e R R

S TR ESERFBCER , 385 SRR &= 8 A S B R m ks . A Bl A el [V o, A
20 7 B 43 9 H X R B 5 80. 6% 1 59. 3% 17 5 32 5Ll Ff AL PO FT 48 B4R T 1. 50% —9. 08% , T k=TT
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P75 12.73% —58. 68% , LS W M B TR W B BE OB ER HL 4 B4R B 4. 90% —13.29% 6. 78% —14. 41% Fi
22.93%—38.95% %! |

AR, SR A RGP R XA K 7= 42 0, Sharrow 217 % B, 75 HEAA-Hb R = - 21
(Trifolium subterraneum) -4 352 & F Gt AR & A E AR 1 A RCRBL SRR BRI
3 HMESERSGENEYSHENTMm

MEEERGE S5 B —ML BN ASREAMAL, BAFE SN R AR E R RELSEW, 7T LY
FRRERMLE B /NSRBI U R IR BT, B B FREE Y SRR E MRS HieA
R R IR AP ARAR AR AR 520 o SR el A A B (R B 2, 47 T S 8 4 SRR 5 i RO, I
WERN , B (Zizyphus jujuba) F& H R BB — 8 22 L, 7T LAY KBRS B Hh 3 i R BB R g,
BY FRESSHAS FBREE™ . LB PR THEREME S E RS R, SRR, MR R
PRI AL R AT 0 B SR RN 78 B SR , AR R BRI B ZE R R J , R 4—6 1 SR b R Mg & 3
1 60% , b ThT 4l P R B AR BB fim 20 f5 DAL
4 MAEHEBEHEMEXR
4.1 MRAHEE R

MEEERG , REE R ZE 0] DA & 52 2 i S IR B8 , T 76 A< 28 38 1 [ A1 DR AR B 1k it 4
BAR , BRARHE R A BB B TFE , 1 9 B TR B B B RS T KR BRI, — 7 TR AUl TR & AR
FPARBL , 55— 75 T AT ASE B & Bl (B R0 2E 77 o Brownlow 251 45 7E 3 E ME B & RS, RO AT A &%
T RIR, BEEHEE AR, TEAF A A FE B s AR T RIR W R B4R, IR B R LR, B /B
EIRIIR A o BRAT B G RO, AT AR R BB B 2 R AR R IR S, ERE NS
FTALPEHR, “ S AT KBHFRST I 8. 7% , IRKEAK 0. 5—1. 5°C , KGHPEAIK 20% —35% , S M RF IR
o/ b—2  ARIB R 0.3—0.8C , A B T RAE M= R AN .

ZE SRR AR BB PR AR T T B4R R BR RN 1% —6% , T JoAk B b F- 24 53k 16.2%
FESRMEREES M 10% —11% F 13% —15% . FEHEZ5 1 REE G HE Ik 5L 7= & 0 B A 28
L), 0B T R P I FRE , IEE R W B IR L Y , (4 B BB 04T 1IE % A B R AR, i BE &
THE, T B Z AR R R R A2 R T o A, Bl bR T gk 25 4R i — oAy - 0 S ST S kb FE 4R, (HA
TERE — S8 Fh , anAaS ( Cupressus spp. ) FINEREM ( Eucalyptus cladocalyx) , Hiy % FIASC M 4% 42 7 55 AT S BOCHC R
7= e RIE B TR RS, R R TR &5 R E LT,

4.2 HEEXMIT R

MEE G ARG  HEE AT ERECE MR 7= A 500 . B A5 i BIVRE 5 X5 PR 41 1% R B R o) A
T B A (I BT B — SRR 15 , [ 4P 2 i g P 3 R B M R T A A ) , 90 R 3 R A AR B, AT 2
HRARAERK

Mayer 2\ BF 5% % B, ZER L A% ( Picea abies) Mkt B R FA R R & Rk 4, — N EFH 4 R LT
Y A F0 A 7 (B 2 23 50 R 4% \10% F1 13% , (N EENG 3R S sl 7E 1 Sx/hm’ LR, BV AT 75 34008
TR i 3 B B o TEFPAE AR TR A R K SERA SR B bR = B R B B AR R 3a AR
8% XN 32 B BR B 5 , A B S SR8 A K3 B R T AR bkt ™ o s 3 b Rk 3 SR A
FEERIE,2a BIPRTARARE REIPUBIR G2 55k 47% F136% 7 | T (i R TR SR M =
Tt B APvRE SR B 2 T A AR D IR T o oAb, ZERIN A AR R, 3h SR £ AT R/INE R B R
RFR, 3078 28 TR T BB AAMAS R s in ™) B — e RS Y (IR KRS MiEsh &
SR B E A R BT

TETEAN TN 3 E B WA (Pinus ponderosa ) IR AT 4)ARHETE B UK , 7] A RUFEARMRT 238 4 RS 35 i 76 1 3R 1
BURIMR R A Ko R, AR X 39K 2 g IR i 32 0 PR, BT 384 A AR A Xt 4 398K 43 B 07 IR i o T
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R T 2RSS A F TR B ARG A BTS2 A Ko ™) (BRSO R o 008 o+ 358
BSLRE, SECEHUKMB BRI 5 N OKCRE T R, TR 4h i 4 K 3 R, Harrington™ 7E
WK BRI 58 & B, 2o BE TR0 AR B35 4 00 F K , B R ( Dodonaea attenuata) KER AFHL, R &4
IR BEFEAR

HABBITR B , BUBCR A ARAR BT FA 7= LR 20 , 3% 7 BB BB i OO BE /M AR S i B AR I AR
AT BB TS IE  SASOREAH BRI IG5 3R o TEBT AR IOAT A% ( Eucalyptus citriodora) N THK T T8, AT A &K
H 245 A B3 S AR 7 BAS , (ELX AR B BRI A AE K TG B ™ o Cutter 251V BF5T T 0GB Hb 1
AR R FIAHE 5 R B0 , 25 R 3R B, BUBOS R R MR R S R AR KRR L B F HR AR T 2 .
5 4iE

WO SRR (B FE BRAE AR HBEAT Al , B TR A BE 8 S 2 ORI X - 48K IR B I8 FR) 3 5, S A58 7
BT HEAIE, MARAMRENAERKZFOE T RAFR/NIER, GO & RS 216 20 s, Bk
PEE HMMARI B A E M E B S MR P EAEER L, ZEPFamw &5 Iim AR
PR, O 7 B A R — IRER SR B R AR I, X R B TAE SRS AR A B 22 B0 | bR X
VO AE K IR E I K T AR RS T 5 R AR o BORHEA — & /NSRRI , S X RARE 5 2
SRR — LRI VE T o RIS SRk R SR ol o 5 BB 8 A ROR TSR AR B A HOREL , 3R SR A=
FERES) SR RME . [EAE SIS R B C B S R R, T RE S RBOMROAR A K Z B
KEJINH], BEHD , MRHFRELRT LA IR Ge 4 W) 2 FEPE AR BB, BB 280 R IR He 35 RO AR K R A i o
MO RERE o 1R RIF I A FP3R 5, BB HAR AR AL (R B A KA T . ERHETH R SRR
T8 B — SRR 1 , (H BERE IR X IR IR WS ), —E R BRI AE K

MR G E R 78 S AR TR, MORIE B BA R IR 5 A RS 1, RN L B A IR
TR EAR R A RGP B B AR MR AOPR A A, SR A B AR T A R A B A, AR IR
RIS B AR o B B PR AT B PSR (32 5 738 vh 8 B, XA IO BB S8 TE AR B 2% 14 T
A3 P ARBR B R B IRSE IR T AR K, [RBA S X ARAR A K 7 A B B I . AR B TBCBCRE 0 R AR 38
G JRHMRARAAR  (E PR EBUE 2 TR ARAHEAT ORI, 3 Sk B X AROR 3 Bt 22 LR £

BEEMEE G REELRKEE NN ZHRMMA, RENFMBEIEEXRROFRWER] T ZMRAR
T, AMTZBEHARBI R G &AM A Z A AEE MR REAER R, BRET b EFR R iE BRI £
R ARELIC B — AR 5% 55— R W2 A W A R TR, T/ A AR B2 A B4R 7S e rh A T
PEJF A, A R BEL RS T AH ST FE BRI R I FIHET o ARSRRIXS AT JLJ5 I #E T IR A RIBIET 53 AR B2 AR R
HBTR AR BRI I AAEXS BOR A S 1) A AN AR P R R 3 e, D N DA PLE BB A & A K B 2R 3F
SRS B M SE H AR 5 B XS R PR AR RS SRR, LMEE LB B — A K F PR
FER )X RGE AT E BRI R, RGN A B AR A A SRR B K AL s ISR R GE X AR ) AR AR B Fn i
FERHLIERBITT , AN 23RV B N A Y S R B D AR 25 R B S 1E B 238 E IS R IR /A
WL B M B R ARA A A AR 7= 0 2 ) A B AL B B4 B R o

RS ERUREURRERZ T, 2R KR COWEET & AT IR E R & KRG E &R
FPE EAER R GG ZNTI A BB, (HX R R ] R S A 7EE W B X225, X e AT FF 1 i B
58, N EETRASR TR EE G RGN AT, DR R E SRR RELE NN £ FRUEB I 1E
PR A EEMEEHE L.
Bigt : B 32 E ARV FR AR ML B 2E 5T BE James Neel {33 A SCEERHS BY
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