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Reproductive ecology of Rattus losea populations in the Poyang Lake region
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Abstract: Rattus losea individuals were collected from beaches and farmland of the Poyang Lake region in 2015 to 2016. A
total of 175 specimens were captured, and 171 animals were autopsied to determine their reproductive condition. Position
and size of testes were noted in males. For females, the reproductive tract was examined for the tubal condition of the
uterus, number and size of embryos, and placental scars. Specimens were assigned to three age classes based on carcass
weight : juvenile (carcass weight < 36 g), sub-adult (carcass weight from 36 to 55 g), and adult ( carcass weight > 55
g). Males with testes that had dropped into the scrota and females for which the uterus was tubal were considered sexually
mature. Females with embryos or visible uterine scars were considered reproductive animals. The total sex ratio (F/M) was
81.36% , but it varied in different seasons and among different age classes. The proportion of males was higher than that of
females, except during summer, and the female-male ratio in spring, autumn, and winter was greater than 50.00%,

reaching 133.33% in winter. The female-male ratio was also more than 50% in farmland and beaches, although it was
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higher in farmland. Among the different age groups, the ratio was the highest in juveniles (140.00% ) , followed by that of
adults (90.20% ). The total percentage of pregnancy in captured females was 45.26%. The average number of embryos in a
litter was 6.74, and the index of reproduction for all females was 1.36. Rates of pregnancy were higher in summer and
autumn, with no breeding in winter. The index of reproduction was higher in spring and autumn, and exhibited an obvious
bimodal characteristic, of which the major peak was in autumn. It was shown that spring and autumn were the peak breeding
periods for females. The total rate of reproductive in females was 71.58%. Seasonal variation showed a single peak curve,
which was the highest in summer, followed by autumn and spring, with no pregnant females in winter. With increasing age,
the average number of embryos in a litter increased significantly. Litter size and the reproductive index were highest in the
adult group. The main group to reproduce was the adult class. For males, the rate of testes in scrota for all males was 81.
36% , and the four seasons averaged 79.64%. Almost all captured males had scrotal testes in spring, summer, and autumn,
whereas the rate of scrotal testes in winter (25.93%) was lower. The size of testes in scrota of mature males changed
significantly among seasons (P < 0.01), and there was a significant difference between spring and winter. These data
showed that the reproductive potential of males exhibited obvious changes after spring. Reproductive traits of males were
similar to those of females by season and age class. As such, it could be concluded that the rat breeds during the spring to
autumn, and stops breeding in winter. The most favorable breeding seasons of this species are spring and autumn, and the

adult group is the main reproductive class.

Key Words: Rattus losea; reproductive ecology; Poyang Lake region
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2 FAEFHE

2.1 WE I
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AR I B4 788 BH T8 L K 5243 31 R 16.37 .13.37 .13.07 m A1 13.36 m, 1T 2015 4E 6 H EEHBIZE A K, 0
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AR MTTE SPSS 19.0 HEAT , SR T 224350 LSD AR 2 AR AR 55 8 6 B SRR e 1 22 Sk
B E KRR E RN a=0.05, FHEERFIVELE Excel 52,

3 #£R

2015—2016 4F 4 WA SRR T3 1, A HAR I 3706 I H , deddigk 175 Ret B B, Fridiskm
HE R, A MERC T 173 2 P e ISR 171 2 MERESS S 80 HAHT 91 H, MERE 1Ll 0.88 (F/M) .
AT BB B IME B 6 A Bk 3%, AUE A 3 Wk, LA 2832 e B, Ieqfigk 43 HEEB M, Friiik B R
o RO 42 H MERER R 15 HR1 27 2 MERE R 0.56(F/M)

R1 2015—2016 FEERFEE A X R EEFERIRHRERL
Table 1 The census data of Rattus losea in farmland and beach of Poyang lake area in 2015 and 2016

ek o e F 8 gk Ry 2 AR ﬁ#ﬁ%};E&E@ ER1]]
Habitat Census time Snaptraps No. of total Rate of Capture of Rate in capture
captures mouse R. losea/% mouse/ %

4% Ml Farmland 20154F 6 AH(XH) 897 52+2 2.45(22) 40.74
2015 9 H (%) 934 125+3 9.21(86) 67.19

2015 4F 12 A (&) 931 127+1 5.59(52) 40.63

2016 4E 3 A (%) 944 63+2 1.59(15) 23.08

At 3706 367+8 4.72(175) 46.67

Y Beach 2015 4 9 H (%) 950 26+1 1.05(10) 37.04
2015 4F 12 A (&) 958 48+1 1.36(13) 26.53

2016 4E 3 A (%) 924 78 2.16(20) 25.64

it 2832 152+2 1.52(43) 27.92

N5 5 BOBCT N N RS E SR ARE . 155 RO BRE b 25 R 2R A8

HEFARRE A & T 5 BOARDL , AR08 4 20 2 BB T W 26 2 T 7 8 B LA AL R0 4 1 174 ]
PR EAR , 7 Wl RS 3 AR, X0 A IR A .36 ¢ AR (36—55 g.55 g L E, MKI2 &,
TEFR L KR 4 3 B BRI B, A AH L A, B4 ZR iR i 4l A LE R s e v, o B Bk &6
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J96.74 H EEEIEHCH 1.36, MRfFERAR 4 K wm
13 B AR S BIA 11.63% F1 2.33% , 4 BLAT
i M RArEch 6 H(23.26%), ik 7 H
(18.60%) ., MWE I E BEECE , W alu e 3—12 2
[, Fh e AT DA, 95 R R IR AT 4rE 3—13 Z [,

WARBEA B B WA R AT 4 1, #E T
2015 4F 9 A (BkZ=) il Horp 2 R mi Ll iy e B A
BEHAR (8 MIEHG+8 M ETEE 7 MR +8 AN EBE) LA
90 90.4 g( KT 65.4 ¢) F1102.7 g( AR 79.9
g) KA 5H 163 mm A1 170 mm, X 2 HAKFEARAE 80
o Db AR ETE 55 g DU b AR KAERTE 144 mm UL I, 4R
J& F AR PR B RN 54 2 HFE S 1Y
A ARSI AR, Fo 1 FUBERR (9 AN IRBIR+8 ANEBE)
R H 77.6 g( AT 63.6 g) ,/AK K 148 mm, J& T 1L
A, 5350 1 HHERR (8 MIRAG+3 B BE) /KT R 60 ¢
(IR 46.9 ) MK Hy 148 mm, J& T A i4, I, 76
AR, X 2 RMEREA S5 1—2 IREFH L2,
F LG AT AR, 380 BH A X 1 2 6 R —4F 1T B 5H 3—4 fif,
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E1 HEHNEEHEERATSRE S R=E

Fig.1 Sampling localities of Rattus losea in Poyang Lake wetland
@ - BBHWIVG R (1 B OB R W) A% ) 5 @ BE B 5 05 (7
EfrBr X r il S (R LR E KR AR X)) ;@ BFHHIR
(BT EEW 2 )

KRR, BEACRE WERSAVMEE AR 52.1 (AT 34.8 ¢) , A M40 57 1Y M B AR 34

59.9 g( Mtk 47.1 ),

x2 HEMRAEZTHEEEROEERE
Table 2 The reproductive characteristics of female R. losea in different season in Poyang Lake area
N . " BpeR@ " s © g @

4 W Bl £ MEREEL S RO AR MERURZRER T L1 Eicp o
ZF Rate of .
Se: No. of Female-male No. of ductive/ No of Rate of Mean litter Index of

cason female ratio/ % reproductive Tepro (;ctlve pregnancy  pregnancy/ % Size (Mean=SD) reproduction (/)
(4

2= Spring 16 88.89 14 87.50 11 68.75 4.91+£0.83 (4—6) 1.59 (3.38)
H 7% Summer 4 22.22 4 100 3 75.00 5.67+1.53 (4—7) 0.77 (4.25)
#Z& Autumn 39 70.91 38 97.44 29 74.36 7.55£1.92 (5—13) 2.33 (5.62)
42Z& Winter 36 133.33 12 33.33 0 0.00 0 0
&1t Total 95 81.36 68 71.58 43 45.26 6.7412.04 (4—13) 1.36 (3.05)

OB =2 (R +A BB H R A () Reproductive animals=Pregnancy animals + the non—pregnancy animals with placental scar; ®
ZreR =5 R/ H) /MEREE(H) (x100%) Rate of reproductive = Reproductive animals/the females ( x100% ) ; 3355 P A EE b I A1 57
The numbers in parentheses were change range of litter sizes; DETEFEHEL = AT M B fﬂfﬁ(, 155 N I s 45 5k (1y) S DUMERGTAAY Index of

reproduction =Total litter size/all animals; The I, which were showed in parentheses were calculated on female animals
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311 BERUEEE M AR

T REARE D AT S AR o — B, N 2 B i L TE K, B R B &%
) e B LR AL 50% ., B BKRIIM AR BRI T 50% , 4 A MR BIM A MER (£2) , Uk
B MEET(HERE) MR, S %845 B KRS, 81 R, X T geEm TAREYE
A SWEEZ R R MERC IR A . IWESHIRECE , Bk M B ZEaE e, 5 2 R s e, S 2 A
TIH PRREAR , & 245 11 B0
3.1.2  A[E) AR B M B Y SR AR

FEAC AR MEME BB BB TEHH 70.00% , 4T TR 225N 46.25% , I TECN 6.7 1, %51
BOh 1.45, IRATFEURACH 4 2 e 13 51, LIR30 13.519%F1 2.70% , H B R S i 9 A7 80h
6.7.8 H (N 18.92%) , Kk h 5 H(16.22%) .

TEPMMELE BT | MEVE T B R B2 R 80.00% , &4F IR AR N 40.00% ,SF-HIRGAFHR A 7 H, BhE
M 0.98, i8R 5 H, w12 1, B AR R R 16.67% , 3 8L 5 m IR AP 80 6 1
50.00% , MEFHIEHCE (3 3) , FeA% AR BT SAH AR 7 e Ae N

R3 EPEMX AR SR M E R A E R

Table 3 The reproductive characteristics of female R. losea in different habitat in Poyang Lake area

N o " BrER ; ) ST HA BHHAREL
A WEE ML SUEE 2 h RRM R IR h
B Rate of Mean litter Index of
. No. of Female-male No. of . No of Rate of . .
Habitat femal atio/ % Jucti reproductive/ . ancy// % Size reproduction
emale rato. © repr() uctive % pregndn(y pregndnby (@ (MeaniSD) (I!2 )
4% [l Farmland 80 87.91 56 70.00 37 46.25 6.70+1.98 (4—13) 1.45 (3.10)
M Beach 15 55.56 12 80.00 6 40.00 7.00+£2.53 (5—12) 0.98 (2.80)

313 RIA)AFE I 2H M B G A R AIE

P 4 AT ERGE e s 00 R A AR S AA RN AR A LIS T 1, ANTRIAF RS M BUE M R B I, 2
TR BB F AR R AN EReR,, SV B 2 1 B L0 g 65.85% (‘B M EL R B IR ) | UL AN AT /B ATy 24k
(10.87%) , AR BUAMER A 6 HEMNA S S ER TINESE, 740 21 RS/ REVER —IRS 5 %5H,

FEAN IR 2571 AN ) A 5T 4 4R 04 8 6 BRUME P AR I A7 AR 8 3 10 22 5% (X2 =20.275,df= 3, P<0.001) ( &l
2) ., o e AR AERR A AR HU A5 = (64.10% ) , 241 HL Bl Fe 1K ( 25.00% ) 5 0B A 2 76 3 ZE 4l
I EL Bl =1 (75% ), BRZEA AR LU BB 1K ( 30.77% ) 5 ShHARHE A< Zdfi 4R 1Y) L BBl B 5 (16.67% ) , 2 2 I I 2%
OB AR BIMEVE DA, ARFEAEE TR B B RARR A A 22 5 (81 3) o MEE S s AR A A IR R e FE A
FH A= 358 A AR 1 LU ) 5 s, 530 R 45.57% F11 8. 86% 5 Ml A% D) 2 72 YA ¥ A= 355 4 3 1) B 481 85t 15 (66.67% )
TEYHMEA: 355 v AR AT R B MEPE DA

R4 HREEXFARERAEEEEREANKERA

Table 4 The status of uterus of each age classes of R. losea in Poyang Lake area

. N N FIfE e 2 BRSO L L 49 2y S L i

I LS U WA L ' P P LR G L 7] :.ﬁlﬁfx ﬂfﬁfﬁiﬁ(&ttw

Ace clas No. of female No. of mal Female-male  Animals of sexually mature and Animals of uterine scar and
ge classes 0. of femate - 0. of male ratio/ % its percentage in females/% its percentage in females/%

144 Juvenile 7 5 140.00 0(0.00) 0(0.00)

W AR Sub-adult 41 61 67.21 27(65.85) 6(14.63)

A Adult 46 51 90.20 41(89.13) 23(50.00)

M5 F BB A AR IR B AL 2 2 e 7, SR 5] 53.66% , B BRI PR 22 R S BT B
K&, SR ARLL 0% 2 W, 2 AR 4k B 5w (89.16% ) o A [R) A7 21 6] (149 Jify A 55077 £ 0] I 22 5
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Fig.2 The population age structure of R. losea in each season of Poyang Lake area
3.2 MERUEHEFRIE 100
321 HERUEARHER T A | a
DI E PRI (R TR ) MENEREE 3 B ik
AT )15 5 ERE bR o LE RO BHWT X AR 1Y g 601
R I T A AR E R 54.6 g(IAfAE 41.3 ¢) S ol
M3 6, BB RGBT R E B 0 81.36% 5 &
. . s iy
W20 79.64% , B H FKERAEFFER SR, 4 8 207
BT, LI BT, AL (KA 24 22 Sk ) | |
B (P<0.001) 5 THLAE T B9 AL, AL/ (K g:é | 23 g; | g3
m ™ m
FFE) 99 28 SR 3 1Y (P<0.01) . SEILIRAR & &
MMk Female Hipk Male

TERMERN B, H 58 2 AR EN 2
5(P<0.05);F H KFEE2ALNTERERALE (P>
0.05) (HE5 X F4 B EM 27 (P<0.05), HEF N
SBARNG LM, BRI E 2 5 (P<0.01) , T
IR G, MEME R B AR B O A AR L, X
FRIE -5 LA S0 = e AR )

B3 HEHXAREREERNMEFEREN
Fig.3 The population age structure of R. losea in different

habitat in Poyang Lake area

£S5 BESXTERERABEEERNEERE

Table 5 The reproductive characteristics of female R. losea of each age group in Poyang Lake area

SFE A

- P 25 SR
AL W U F':fﬂz.zﬂl F% ?ﬁ’@?ﬁ lﬁ’Eﬁ’LM%K Mean litter q4(1g)
No. of Rate of No. of Rate of R Index of
Age classes No. of female Jucti ductive/ % /o size ducti
reproductive  reproductive/ % pregnancy pregnancy/ % (Mean +SD) reproduction
41k Juvenile 7 0 0.00 0 0.00 0 0
R 5.73+1.28
T Sub-adult 41 27 65.85 22 53.66 (4i8) 1.24(3.07)
. 7.81+2.16
SR Adult 46 41 89.13 21 45.65 (4:13) 1.69(3.57)
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Fo6 HAMREMEEREEFENZTTEL

Table 6 Reproductive characteristics of male R. losea in each season in Poyang Lake area

ALK/ (Mean=SD) FREEILK/N(Mean+SD) .
Esev] T R Sizes of testis/mm Sizes of testis in scrotum/mm i
Season No. of male K4z Tt A iR 'Rate of testes

in scrotum/ %
Long diameter Wide diameter Long diameter Wide diameter

# 28 Spring 18 11.22+1.35a 20.56+2.87a 11.47+0.87a 21.12+1.65a 94.44
H 7 Summer 18 11.61+1.33a 20.72+3.32a 11.61£1.33a 20.72+3.32a 100.00
BZE Autumn 55 13.00+3.24b 19.98+3.80a 13.09+3.20b 20.13+3.67a 98.18
4ZE Winter 27 5.11+2.06¢ 9.33+4.12b 7.86+1.77¢ 15.43+3.41b 25.93
F-value — 59.275 " 60.908 *** 9.670 *** 5.372"" —
A B (df) — 3 3 3 3 —
A1t Total 118 10.69+4.02 17.73+5.88 12.14+2.89 20.07+3.54 81.36

7 TP R TR R R 28 3 AN 3 (P>0.05) AR 7RI 278 - 2 8 H) 28 57 3% (P<0.05) , Horfr, + P<0.05, ## P<0.01, and
##% P<0.001

3.2.2  S[EIAF I £H e L) BB AR

FEAN[R) 25715 FAS [ A1 T 4 4R 0 8 6 U AR I AR B B 0 25 5 (X° = 13.236,df=6,P<0.05) (& 2) .
Horb MR AR O AR KB AR 1 L) 55 (55.56% F 53.70% ) , 24l 3 10 L B A1 (22.22% ) 5 1
AR BB A T 2R AR LU I =i (77.78% ) , B ZE A AR 1) EU ) S5 1K (38.89% ) 5 24 ) B3 i 7E A< ZR Al AR 1 L
Bl (11.11%)  FERRRA MR R MM, REER TR 3T RER A OfAEES (B 3), Mt
AR NG AR ES A A TH A= 355 FR A 3R 0 Fe B 5, 20591 48.35% 11 5.49% , 1 V. AR S 78 Y e £ 355 P ofif 8 G HE 451
170 (73.08% ) (EAEPMEA: B3 b AA 2 30 ML 1

MAFR T AT A BRLSEAL T 67 2R G IAZH B AR ZH 28 2538, I 20.00% 35 1131 96.08 % 5 52 AL 1 K /M 2 7]
FEREES A AL A I BRSPS 578 B8 P25 5 (P<0.01) o d BRI 4 (AR 38 S0 i A, 3 ¢l S e A
P RA M O TR S B A R AR

®7 BHREERAZANTH

Table 7 Fluctuation of breeding stats of males in Poyang Lake area

) e T N Fits
bR U brs e R
Rate of testis Long diameter™ Wide diameter
Age classes No. of male .
in scrotum/ % (Mean+SD)/mm (Mean+SD)/mm
KRY Juvenile 5 20.00( 1/5) 5.40+2.88 (3—9)a 9.60+4.28 (6—16)a
W AR 4L Sub-adult 61 73.77(45/61) 10.18+4.53 (3—28)b 16.38+6.44 (6—29)b
BUAALL Adult 51 96.08(49/51) 11.82+2.81 (4—21)¢ 20.14£3.78 (7—25)¢
F-value — — 7.610 " 12.821***
H B (dN) — — 2 2

OFF 5 P B 8 Ay S HU AR AN SEAR W T 5 45870 PR ) 7 B 2 P 3 B W] 22 5 R 23 (P>0.05 ), AN [7) 5 BF U 32 - J 4R 2 57 W0 2 (P<
0.05) , 51, * P<0.05, ** P<0.01, and *** P<0.001

4 itig

F 1 RRIP o AR /N1 o N1 ey N S 418 K7 R VATSIR T QR N TN B T N 41 R S VA N |
W L AR A B B P IR K AR SR — DR B  FEARBIE S, B R B X 32
WAL BT Ap  FEPHREAL T F K () B ARSI, 256 BROUCTE 7 I FR s 5L, S Ak K 30 (BK 3= ) U v
PSR R BH WU R e ) 18R B, IR R B B R BRURIRE 2 1) AN W2 1, 1A LRI RE 2 1]
KT, BRI, 8B BRI AR 28 A R Mo 7%, HL RS W) 4 (RIS S BRI 14 28 fh 2o 7 AR AT ML Y
IR AEA AR I I I ) 1 VR A A 5 e I 8 7R D P R T I e R A P 22 i ke (1R A T L
NI YIRS 7 AR R S H 3,
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AU R A S5 5 W R BH I DX 1 2R RS A HEPE 22 T EPE  MERE /N T 100% , A 12 il 26 BRUME
PR Tt B, MR LK T 100% , 557105 Jo Al iy X200 7 PR AR ARS8 A X A S B R R
PE L BRI 45 RAGE A — B0, 45 Ho B B BRU BIE AR IE T o0 45 I T3 8, MR AT LIE ), B4 i X
AT PR AR B N A, T R L SR R T p R B R AR R T M B A
Fe il . MASUCRA AR I M BORE B T AW A RS, & EMBKERRIRA T, 9 AR Rk
FIMZE R 2, Bhaie B , OB S, L, vl RO & Z 2 808 R R S50, JR R AT e 52 & K
AR Y SR A5 A L RRCRRAE EYMAE AR TR ERAERAMET, /T LOIH
B RAOF RS, WA R B, X W) AR A B g O BHAE D SR ZRSE DL R AR R
B AR TR | SR P e T A DX, I T e S SR M 1) O R 5 TR X3k 2 e A A A b X
/1) I R (= 5 | 4610 £ R A WL I 7 1118 | A5 = Sl 1 b/ WA NS R 15/ Bl ” O Nl oA S =SS E 5 P2 N
WP gs R G H 8, SORE , RS 2k, 86 BB REAR 9 B0 21 A B 4 i i i 3

AN 8 A B A AR 1) 8 B BOR AR, A F R 2 174 #8 6 SROME R 1 L VR 2 3 R B 4 0 o= TN e iy, T
S BB R EONAS T IHME L ASHIFFE X I A& B R A N2 3, T PR B AR 458 e 5 1 9 e A
i/ B RO, TR EE AT AR . Adler( 1995) BFFEL & BR , #8 U5 AZSEA 1, ELSHARAE P 1) 01
RE T PAMIE AJSTE SR 22 BUFREE T A BB RUA SRR B

T TR P A FE R A 1 URD b, 5 HAt R L, 3B R IR AP BUE B 1, 397 6.74 11T 5 — A 3
FRURH 1 SR B IGAFE(5.41) LU BB RAUIR, AU A S5 R 51 F 5 T 2010 4F I A 45 R — 3, BB
(- G A0 T SR el SR, (HLST R o 7 0 o B RO B IR AT 40( 7.0 ) B TAR R AR 45 L S0 45
2011 4F 4 ATEILVEF Rt 6 E mIRE R TR 2 0y 3 B RO IR E (4,83 H) 5B BT AH
[l 0 AT AU A A 5 0 (% SCRR TR A 45 R FUR R0, 76 PEREAR 8 4 1 0 3 B BUT- 3 IR 80k
6.39 , B AR T A U A 4%

TR0 BH I8 DX 25 BRSO PR R R () S AR R AR A R AR e 22, e R AR B, I AR ERK =il i e 2 | AR
RN A TR Z ) X 5GBTS, TG AR 2 LA 1844 B, PR e 4Rk
ANSENGAEA ; K ARG AT B 22 R Rk 2 B o e W AR B, IS R B, 8 BRUP) I R A 28 2 o 4 i)
P AR T W DL BAER O B B RPREIERE | DARE R S5 R ERT 5%, Bk 2 3B i LA AR AE I 4H N
FRYFIRELE R R S | DA A AR s 2 b4 Y

ARG, 760 S W M A 358 v A 2 30 e R e A L3 2ot 43 2 4 A N R B RS I 0 (3
9) , & IBKZEINME A AR B BUAE 9 22 B, (R A ZE R AR B G R, ey e J B0, I 2 5 e AR 10 3B R
B D PN ME A R 20 2 A 1% i R 80 P2 PR T R B D A AR 20 B AR R B TR
AR J2 PS5 118 it AL R A B v s A 0 ) BRAA TR R IR B AR B R b 6 T, ik 75 24 5 DD g At
— L5

R BEEMMMESPHESEREAFTESTTEL

Table 9 Reproductive characteristics of female R. losea in each season in the beach of Poyang Lake area

. N i " B , X T4 i BHHPREL
. MRS MR ML ZPRE D) T R mRmx IR i
BT Rate of Mean litter Index of

No. of No. of Female-male No. of . No of Rate of . .
Season femal A atio/ %% ) Jucti reproductive/ . ancy// % Size reproduction

emale male ratio/ % reproductive % pregnancy  pregnancy/ % ( Mean=SD) (1))
%2 Spring 7 12 58.33 7 100.00 4 57.14 5£0.82 1.21(3.29)
2 Summer — — — — — — — — —
2 Autumn 3 7 42.86 3 100.00 2 66.67 8.55+2.38 1.90(6.33)
£-Z% Winter 5 8 62.50 2 40.00 0 0 — —
AT Total 15 27 55.56 12 80.00 6 40.00 6.83+2.06 1.00(2.80)
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