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AEXITUBRARFERKEZEERESH"

FAEK FHRAE BEF HEER ThaE BT

("EMKRF AN SRS A SFHRA, M 450001 ; 2 FOR TR LA, TR 454650)

 E 2008 F11 H—2009 F£4 A , £ AXAT W HEE R R B RGP X KRET 40 fr K471
B EAE 38 A o1 MAEMAAA, A EFEEMARF AN ERRLT KAT W HRENLEST R
M, ERFZV.DARTUREBEELAZROEY 13 H21 M b TR FHAE ER
B AHBEZREAFHEIEXOEY, X ETREMEMEEWNS5.4% /Mt T oM HR
BEELTFFIOMEZFE LR, EEMRCENEEN39.1%; 5 =22 LRXaH
WOAENRE BE TRK FEG EAES A, EERXECHMEEN S5 2%;2) it %
BB AEFR R 24 B 37 A A AR TN B RAR KA N T el BB E
M AR MR EEEFI0OMAETEREY, X ETREENEENT0.8% ; ERE A
THEETEFAMZHENRREY, EERARRENEEN23.4% D LR LB EHE
G REE MR AR TFLIO M L ERREEENS.T% 3) BN ELSTTE
FHYHGERE , BE2NFTHRRNBELAF AR, ELAFZTEREBFMREL EF
FNEERELA, RATUHBEEEAZNREEINAFTE Z,

KR KAT AR £E; RHARFE; RO E; KTWL

FESES (959.8 XEkFRIRES A XEHS  1000-4890(2011)3-0483-06

Winter and spring food habits of Macaca mulatta tcheliensis in Taihangshan National Na-
ture Reserve in Henan Province of China. GUO Xiang-bao', WANG Zhen-long' , CHEN Ju-
rong”, TIAN Jun-dong', WANG Bai-shi', LU Ji-qi'* " ('Institute of Biodiversity and Ecology,
Zhengzhou University , Zhengzhou 450001, China; > Jiyuan Agriculture Bureau, Jiyuan 454650,
Henan, China). Chinese Journal of Ecology, 2011, 30(3) ; 483-488.

Abstract: Macaca mulatta icheliensis, a peculiar subspecies of rhesus macaque in China, is
occurred the temperate Mt. Taihangshan area. In November 2008- April 2009, 40 piles of the
macaque feces and 91 categories of plant specimen were collected from the Taihangshan National
Nature Reserve in Jiyuan of Henan Province, and the microscopy histological analysis of feces
was used to study the food habits of the rhesus macaque in winter and spring. A total of 21 plant
species belonging to 13 families were identified as the food items of the macaque in winter,
among these plants, Quercus variabilis, (). aliena, Eriophorum russeolum , Circaea cordata, and
Zelkova schneideriana were the major food items, occupying 55.4% of the eaten plants, while 11
plant species, including Zelkova sinica, Carpinus cordata, Celastrus orbiculatus, and Diospyros
lotus , etc. , were the common food items, accounting for 39. 1% of the eaten plants. The other 5
plant species were occasionally eaten by the macaque, accounting for 5. 2% of the winter diets.
In spring, 37 plant species belonging to 24 families were fed by the macaque, among these
plants, Q. wvariabilis, Q. aliena, Poa annua, Z. schneideriana, Z. sinica, Carpinus cordata,
C. turczaninowii, Semen hoveniae, Celastrus orbiculatus , and Diospyros lotus were the preferred i-
tems, occupying 70. 8% of the eaten plants, 14 species including Thalictrum aquilegifolium , Sy-
ringa oblata, and S. oblata were the common food items, contributing 23.4% to the eaten
plants, and the other 12 species were occasionally consumed by the macaque, accounting for
5.7% of the eaten items. Some of the plant species collected was predated by the macaque both
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in winter and in spring, but the predated parts of plants differed between two seasons. In winter,

the macaque usually ate burgeon and seed; while in spring, the macaque usually ate leal and

flower. Furthermore, the diet of the macaque was more extensive in spring than that in winter.

Key words: Macaca mulatta icheliensis; fecal; microscopy histological analysis; food habit;

Taihangshan Mountains.

B AT R S IR P IS Y — T
25, 3 5 B ST T LKL b F W st 0 1 R A
B A Sl G A B PEA G M R A EEG SR 1) 11
FE SR AL ORI TR, FEIR AT HLIX & R R
XU A Sl ) O AT e — A 2 S E L B ( Moen,
1976 ; Schmitz, 1991 ) , X 4 I 8 20 49 9 4 6L b &
Prrml R PE oo A AR 2 R I, R [ S 4
WL SR T sh B Re = IS FE, T B xt
AERHEIUA & (Chen et al. 1999 ; X #E £E 45 2004,
2005), Wik, xfsh & E=MPENEERRBA
R EEME X,

KRAT L 1 DX BT 4 A7 08 2 A% S 5 A A b 7 A
( Macaca mulatta tcheliensis) , N E FTAEE (F e
4,1991) . HHEMX A A T KAT LU EE &8 A FE 5 1l
VU8 A2 FLHb X (35°N—35°30"N) , 3 B Fl 135 3
T R BE RS N, B BERR O RAT L BRAE (Lu et al. |
2007 ; HELEELAE 2009) , ELBESI R R — g d SR
A B RAT LLBRAGE AR R Ak 1 304 the SR A Ao
T2 A A B i, b B 6 S 8 b 3 = o 4 A 1L
PBRBERRRE (34°03'N) ik, 124 R ik, A KK
FTIBRIE R e R e B YA B AR R
PRI BIFFE AR IE 1 K 5853 (REHIK AT ST, 1996 5
L4 %E 2002; Lu et al. ,2007) . A, 7E B K
T3 IR FE R G SRR X, X K AT LRI (R & &
ZEPEIET TOF5E, LARE i WA i A 4 5 8 3
PR ELRIE I A

1 HRMXREHARFE

1.1 AR5

RS b A T g KA T LR [l SR 0 F SR DR
DX 5 5 P ) B A A 3L A Jmy BT R A R 3R I A P IX
(35°05'N-35°15'N, 112°12'E-112°22'E) , i% [X 5
J& T BREP X %O IX AL R AR, s ik
1715 m( Rizil) , P BRI RIEAR 2R E
], 32 b T 1L PG e JE AR R RN T e i A d b D Al B
AHEAE IS, DN SR 3 2 0, IR IX g T
R HBSRIEH FXT 25K

PRAP DX P T8 KRBl PR 22 RV 4P 24Ul 14,3
C,1 AFERE-0. 1 C, Hdm kiR -20 °C,7 A
PR 27. 3 °C Wediifi g i 43. 4 °C L AFEFOK RN
695 mm , [F7K i I 25 20 A AN B 2 12 Ml XY 32 B
Ko BRI AT DAY BRARAE A LA R SR IR AE MR 3=, 1
T AT 4G He AR, Bl B T ey R A EL A AR AR
( Quercus aliena) W ( Toxicodendron vernicifluum) |
AEAL H A (Acer truncatum) A X ( Pinaceae bun-
geana) A MERESFRNZE  TEMRG LT AT thi A 1 i
M LA ( Spiraea salicifolia ) | TR 2L | ¥ | B
( Rosa xanthina) %5 TE B0 HE RS s TEART IR
THA—EARZ | INESH 5 ( Carex rigecens) 534
AR (Poa annua) FJH i 545 (R §HX 1 SCoT,
1996 ; #H F M4 2004 ; 4 B 45 ,2009) .

L2 FERRICE

TEWFIEHLIC, P —> B ARG SR HE . A
BT Hb DR A b R B 43 A, T 2 DL SR AR A
(2010) BY4E o FEXF A HEFEA T BR R L5 1 [m] 1, K%
IR A B i 2L, T SR FERERAE AU IS ] Ml st AR 35
AL iy RS B AR R AR B T -20 CUkA
R URIRAT
1.3 ZEREH A

Z: %K B VK (2008 ) (17 ¥, RIVE BRI ZERE Bk
A, AR IRINT .

1) WA ZERIR ZE 1A [R) ZEAE Th & 50 g 2K
RAREA, THAR N 60 CHEEHET 24 h 5, FF %
PR

2)fEk A IR & R AR K ad 20 H .60 H
100 H M , AL & AR P EE 5 K/ T 0. 15 ~
0. 30 mm,

3)H100 H Ay -2 A kK gk 2 min, K
K F2 224K 03 I BB AGTIL,

4) TEF- LA YR TR 51 0T e ) 1 e | 152
F13 h,

5)F A 200 H YRS b, HRK R ik 3
min, PERRIE FIR A2 T ATRE IOk

6) TN 1% LY, U 2 ~ 5 min JFUE R Z 4
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Y, B AR IR B

7) WU B RE LS T AR A b — i
FAfREVET FE o0 il R AR 7 35505340

8) Jofdi 35 Bt F — M2 s v, R e s L, M
R, 2% A HIVESE L,
1.4 X REAE Y A s A A

FERF AN TAESI] SRS T IR WS, it O
SRR B A FE AL (I 25 AR R SR A
Bz REARAE) R AT g SR A BT A R AT AR IR A AR
Yy, WIVE bR AR, 45 B AN (] A0 4 0 b A it
PR e , 2 B8 R A 2R R D i A
1.5 ZEFE R A R

P IUBE T N SRR B AR A B iR T L R
BT AWFIER ARG vk B i, B ik Bk A R 7E
10 x 10 15 (4 £ o 3 B T Bl AILHA BROUEER 20 S0
B OREE ARG R AR ERE A A A
PRI e R R AT IC S, SRS AP RE S
(1) BT | SR i B R e ol S X R .
AR Johnson (1982) FZA

F=100(1-e™")
o F ORI AE 100 S 00 EF o A R B D
SRS AR R Y B R e T
i D B4 R AR BE RD , RD AE AT VE R A % S )
FE R A (A 1AL

RD = (RFRHRE ) 055 B / 45 AL 1) 55 5 22 )

x100%

FEARWFFE B BRI >30% & X o FER
Y B 10% ~30% & XN Ry,
IR <10% & 5 LR/ WoR R

2 HRE5HM

2.1 KATIWFRREAZER B

A FE I B RAT IR 2E A ZR 1) R B A
13 FF21 Fl (£ 1), AT RECK X S Y853 % 3 25,
81 REFEREHEY), B AR X R
ER R KRS AR RAT IR A B R 8 f
Y3 5 FE YL TR B AR S B 55. 4% 5 2
FREREMY), AHE/ N TS e BT
T BV RS R R RO R X
11 FiE 3t & TR B A S =Y 39. 1% , 55 3 2802
D ULRE A, AR B AR, SR
B3 5 AED G PR B AR SR 5. 2%

F1 KTUHMEFREFHRYEN

Table 1 Food items of Macaca mulatta tcheliensis in winter

g R B MXEE RE
(%) (%) JFf

e bR e B 63 16.6 1

Quercus variabilis Fagaceae

G4 o3 B 52 123 2

Quercus aliena Fagaceae

bR R 50 1.6 3

Eriophorum russeolum Cyperaceae

FRTRS IR 37 7.7 4

Circaea cordata Labiatae

g faih 35 7.2 5

Zelkova schneideriana Ulmaceae

/it fakh 27 53 6

Zelkova sinica Ulmaceae

Tat HEAR 25 4.8 7

Carpinus cordata Betulaceae

HISETE B 25 4.8 8

Celastrus orbiculatus Celastraceae

AITT il Rk 25 48 9

Diospyros lotus Ebenaceae

fil il Rk 20 3.7 10

Diospyros kaki Ebenaceae

L B2 20 371

Hovenia dulcts Rhamnaceae

REH e 15 27 12

Evodia rutaecarpa Fructus

R BAR 14 25 13

Lonicera standishii Caprifoliaceae

(72 R2F 14 25 14

Ziziphus jujuba Rhamnaceae

T PR 13 23 15

Acer mono Aceraceae

i AR 1 20 16

Forsythia suspensa Oleaceae

K e B 7 L2 17

Castanea mollissima Fagaceae

£ 3R 7 L2 18

Castanea seguinii Fagaceae

SIW/N Fe3 A 6 Lo 19

Quercus liaotungensis Fagaceae

Lz 5B 5 0.9 20

Quercus mongolica Fagaceae

H ThfreR 5 0.9 21

Vitex negundo Verbenaceae

2.2 KATIBRGEE R )

M 2 T UL RAT I BRAEAE A 2= 1R A ) 3
0K H) 24 B 37 Bl AT RE 0 3 K21 R
TEEY, B T X R AOR R N
BE Tt G AR AR TR e AR R AT
LR A 2R 0 E 2L W), 31X 10 Rt 5 R A
YRR 70. 8% ; 55 2 KIE W R EAHY) , 45 FE AL
B H T # (Syringa oblata) BT 7 A< Bd  J5H
QISR 2 INTECI N IE 3N ¢ S B U L €L L7
e R B BRI 23. 4% ;5 3 KRRV ILRE
AR , A8 R B BRSBTS B2 RR
ik BERD BOA 12 AR R SRR EAE S,
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Table 2 Food items of Macaca mulatta tcheliensis in spring
Fhk il W MR ORE || Ak R MR MR RE

(%) (%) FPfi (%) (%)  FfL

T A Fe B 65 9.4 1| # R 13 1.3 19
Quercus variabilis Fagaceae Chenopodium album Chenopodiaceae
K Fekph 65 04 2 | Bt 313 2
Quercus aliena Fagaceae Stellaria media Caryophyllaceae
RAFK RARE 63 8.9 3 5T TR 11 1.1 21
Poa annua Gramineae Portulaca oleracea Portulacaceae
PNLLE takt 63 8.9 4 | HReE ERA 11 1.1 2
Zelkova schneideriana Ulmaceae Clematis argentilucida Ranunculaceae
/I takt 60 8.2 50| M X 10 0.9 23
Zelkova sinica Ulmaceae Sophora japonica Leguminosae
Tt HARE 58 7.8 6 | MK R 10 0.9 24
Carpinus cordata Betulaceae Lespedeza bicolor Leguminosae
TH HEAR 58 7.8 7 || KE R 9 0.8 25
Carpinus tureazaninowti Betulaceae Cirsium japonicum Asteraceae
Bt R 33 3.6 8 BT R 9 0.8 26
Hovenia dulcis Rhamnaceae Rubus corchorifolius Rosaceae
FH e 33 3.6 9 || B ZR 8 0.7 27
Broussonetia papyrifera Moraceae Rumex crispus Polygonaceae
&3 BSER 30 32 10 || BRicE TR 8 0.7 28
Macleaya cordata Papaveraceae Papaveraceae Brassica campestris Cruciferae
JEFATL ST 28 30 11 B2 R JERR 6 0.6 29
Thalictrum aquilegifolium  Ranunculaceae Lamium barbatum Labiatae
HTH AR 24 2.5 12| B JER 6 0.6 30
Syringa oblata Oleaceae Leonurus heterophyllus Labiatae
ETH AR 24 2.5 13| #E JERRE 5 0.5 31
Syringa oblata Oleaceae Scutellaria baicalensis Labiatae
REH EHF 2 22 14 iz LB 4 0.4 3
Evodia rutaecarpa Fructus Dioscorea opposita Dioscoreaceae
B3] TBTF 2 2215 e JRHFR 3 0.3 33
Koelreuteria paniculata Sapindaceae Philadelphus incanus Saxifragaceae
LIS FERSAERY 15 1.5 16 ErAE /NEERE 1 0.1 34
Rhododendron micranthum  Ericaceae Epimedium sagittatum Berberidaceae
LA TR 15 1.5 17 HiE SR 1 0.1 35
Spiraea salicifolia Rosales Medicago sativa Leguminosae
AT TR 14 L4 18 | HE 1 0.1 36
Grewia biloba Tiliaceae Wedelia trilobata Asteraceae

X 12 P S TR B B 5. 7%

AT T A ] 3t DR B YRR R B B BRAY
WO LB B (6 3) , RAT s 2 ISR ) 14 ol 26

JIt i LE AN

2.3 AT ILERIERTHE P R AL

AR ILSAF B Y0 % 812 WK, LAt 2 RsE
mF TR MESI Y e, B 26.1%
B.4% 19.1% 17. 6% F113. 8% M YIHEEY)

£3 TRMRBBEHRREEMHE LR

Table 3 Comparison of diet composition in different rhesus

macaque populations

5T Hb A Ne Nt Ne/Nt  SCHRCRTR

(%)
TR RAT L 128 646 19.8 B JL4%,2002
JIRAEAT 168 551 30.5 EIRE 1994
TR RS 134 388 34.5  FIR%E 1994
JPE e Ll 103 813 12.7  FIR% 1994

Ne: BRI EL ; Nu WP 0 D) R

1 KATWEE R EEM R B R S5

Fig.1 Frequencies of foraged parts of food items by Maca-

ca mulatta tcheliensis in winter and spring

SR RER
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F4 FEXBRARENEE Y EBA AR

Table 4 Proportions of foraged parts of plants by rhesus macaque among different areas

WF5E Hb S i Rt pia HoAy SCHif AR

R RAT L 35°10 26. 1 19.1 13.8 41 RN

IR R 25°16 41.0 12.6 1.4 45 JH I 45 2009
TR R T 18°23 24.5 38.5 7.1 30 TR, 1994
IR AT 22024' 27.8 29.8 7.4 35 TIR% 1994
SRR 22°42 29.9 23.1 4.1 43 EIR5,1994

ME, KAT IR A 2 R Z LAY 2 Fh 7 W
B AR &, 49 33.9% . 29.2% , 11% Al
7.3% ; TAERZEW LI A6 ZERES R £, 450 5
36.2% 19.8% 17.2% M 13. 1% (K 1) . ¥ACHF
FEAR TR BT GRS T ARNAEAT
F PG e B L1 25 4 Al X A A XA 4 1 B Ao
AT LR R, RAT IR IR B T 2 ) ZF e, £ A2
5 BRI RAT LU X R S 118 SR B B 081 A At b DX IS
(%£4),

i

AWEFERW B R B R AR 0 e P 2 B
AR, A SR BB ARY) 21 A Ho
60. 3% KT 5 Mt ; FF L RFR B ALY 37
M HH 60. 4% B EMIK B 7 FAEY) . RIS 9
BM & ( Macaca ) V7 2 Fh 28 19 £ PR 58 AT FHADL S5
1 ( Krishnamani, 1994 ; Yeager, 1996 ; Andrews , 2003 ;
Kumar et al. ,2007 ), 41 RBFRE (M. fascicularis)
RE 33 R, 65% WEYRA T 5 My
(Yeager,1996) . B (M. radiata) KB 37 Fh
FEW ,72% 2K V5T 10 F A% ( Krishnamani, 1994 )
VERRAT INFRA R B 2 0 JUMHAE Y, ke B2 AR
X R R FLOR DR R N T A )RR
FIAHLR D & i B SR AR B, HLar A el
2 BB ROR R B AN 2 5 5 AR A AE P 9 2
Yyt A D AE RS F7 M (BRI T 45 0 9l R AT
IR . B3 F P2 52 MR AT LI B A B
BRI BT, BARTER I X ),
AR (AT Z R0 S58 , 38 H M2 BOBREAR
DI, BYIERE 5B Y AT G, iR
R R A 0 = 4 2 ), (H PR AR LR X 3
A T B W A BT o F /N . H R i
5 o0 RHE I ORAT IR R R, Jit PR T e
Fo S FRHEY) R I XA BRI S | A W) AR A
K, HIRIAANT 25 5 3545

LV

3 e

AN () bt DX PR AT e 2H B R AR TR S H R
Aok, BEEIRIERGT, H RRET ) A9 22 Sl i
S BAE D AR AR RSB | T RN T 1Y
25 5 25 52 e 2 A W) 0 W0 4% 28 Ak (Richard , 1985
Oates , 1987 ) , ) 2R S 7 Sk I 445 2 B9 485 Jonn i o A1
(Herrera,1985) , 4341 T~ #HT 1 X 1) oAb B4 1) T
RS oA TR H X R R 2 o iz B
s R (HIlLL 1997 ) o RAT IBRAE A 4R f&
PIXRIE R AT EA AL EH 2R (23, 5°N) LUk, 53
& T P R T A 5 BV AT A e pR LA T
JEIEZE IR, J& Py R S i IX . SR A
TR BRI AR E, AR AT Ll DX A SR S AR K ) B
P AT (R WA R B SC T, 1996 ) 5 i - AL [ 1
RS WiD AT g5 28 e PR 5 AR B A
FEP TS AT G

TE AR BT Bt 2o A b A F 3 1
BYTIE, HoREMEB AR B/, AR SRR L
LY BT EAK (Richard , 1985) , 7EARAE T
Bhrb B E MR EAY KN E G, XEIESMA
PRRRAE (ARG 14 1 18 R A 800 T A g B, AT
Ref R A H B & A4 R & (Lambert, 1998)
TEFZR T 1, 2 et 0 5t 1 sy e S0 ) >R £
RO s R4 ZE R AR 2 M2 IR I A 2 B )
Z—. Sty AR E, 2RO Y K B R
( Waterman & Kool , 1994 ) | fiife vl i i U X 26 &
YR ST TR 107K A3, PR AE 9 Hb X FE 4 ZR AL R R
LT TEH R, AL, RAT IR IR B — e R
R A (Lu et al. ,2007) , 3% B BARAR
SRR ) E B U H R SR T, AT TR
—EFEEE E R SRS S

S A BRI ZE R AT LR P A B B
ST, T B W AT ARAR R A A 22 ) R A
VIR0 TR 2 SRS A Y 7R 4 R FTR 239
B IR A A AR TR] 42 B ICR CE ALR
S, MAEREN F R AR AR T E
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