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A Preliminary Study on
Hand Rearing of African Lion Cubs

ZHU Ailing, RUAN Mingiang, LIU Longhai, JIANG Zhi"

(Hangzhou Zoo, Hangzhou, 310008, China)

Abstract: The summary of hand rearing methods and the analysis of development data
of 1 to 102 days old African lion(Panthera leo) cubs can fill the gap of hand rearing data at
the older age (50-102 days) and provide more reference for related work. A female Afri-
can lion at the Hangzhou Zoo gave birth to four cubs on August 20, 2020. The next day,
the female lion was found to walk around more. There were signs of abandoning pups. Af-

ter the female African lion was isolated, it was found that one of the cubs had been eaten half,
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so the remaining three pups were taken out for hand rearing. The orphaned cubs were fed with PetAg Esbilac Powder for

dogs. Minced meat was added from 47 days of age. The artificial stimulation of defecation was stopped to exercise the abil-

ity of spontaneous defecation at 49 days of age. At 55 days old, the first spontaneous defecation was achieved. At 70 days

old, the cubs were transferred from the nursery to the cage for rearing. The weight of the three pups increased from 1. 35,
1.15 and 1. 00 kg at the age of 1 day to 15. 10, 13. 60 and 11. 10 kg at the age of 102 days. The growth curves were fitted

using Logistic, Gompertz and Von Bertalanffy models. The results showed that all of the three models could fit the growth

curve of the African lion well. The fitting degrees were 0.999, 0.999 and 0. 992, respectively. The study showed that Afri-

can lion cubs developed well through hand rearing, and hand rearing is a necessary means when mother rearing failed.

AE UG (Panthera leo) 3 J& F £ A H (Carnivora)
WiBE (Felidae) 5@ (Panthera) , UBERE R EY ., BT
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409", B IUCN B FEHIRNLL (44 5851 2 F6 (VU ) )
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T E SRR T AT A AR AL B
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20204F 8 H 20 H , At sl bl — HBEMiAE 7= 4 2
HifF(DO) . 21 H(DD) ZIMEIIE SR Z , HBLFAT
PG CRREIRRR S, R B 1 R4 E e & —
L BRI 3 RUr BRI T2 N TR . 3 14

FErp 1 2R, PR A% M, 55 A 2 2R , P42 B
TEAN G5

3 RG0S AR R TR B - — Rk
PRE|& 1 I HT PR IR B 4 I E 28 ~ 30 °C, 1 A RS
DLEE HFBEMR0. 5 CRUME EEZ D IR 2 = R, 50 H %
AN AR . 30 HIR G, B BAR CONAE I 2
WG ST 2K, T 5 %= i i e v AR — k.
PEFRE, YRRy AL A 2.0 m X 2.0 m X 1.2 m
MR X8k, 3 gL ml a5 . 70 H i a2 41
WE = 54 2 5w W%, 80 HIR I 4f H K 5% T
SME B
1.2 WEEHE

WS G0 R 3B B 5 1 B B, AL Ty i
FR(1 ~ 46 Hi%) ;55 2 BB, A JSRITL J7 5 (47 ~ 90 H
W) 5 55 3BT B AUME N ZE (91 ~ 102 HilB) o

TESE 1B B, AR FL % H PetAg Esbilac Powder K
FHA R ATERLRY , Wk 5K A He 9l R 1:5, 4 H £k
WL, B H A4 BRI B4 BC 4% e 24 o0 HLAR T i
121%. Wiky 5K8 LBl W) E H 1:9, L5 d
P, A A B B A AR, FUli i R 128,
1:7.1:6, 221 HI$PHEE A 1:5, 5 HIEHTA: H 7L
6,5 Hit 5 aE HIfizL 5k . B H A4 H M5 Vi-
tAD BRBCHE 1R, R AT B TS B ABORE 148, A
FR%%5 2 mL.

FESS 2 BB, A 47 HASIF AR AN A 4 R IR BE , e
W14 H R MR T 75 o, A AT H BT AL
AR, DULSZR A 18 PR JBE 1) M 92 Ty 4 e R
60 H i, . B B 2 1 4 N LT/ NER T, v ]
AFE TIRBC T W5 (150 mL) o 80 H &I, Kt 4= A DI Al
KA T M -5 R4 4 H R EHAF] 950 ¢
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TEAR 3 W B, BT A 4191 H R IBr 05, 45 R4t
HoREMZE. 95 H eI 2l Ml A Sk ) 420, 42
AT P, ey 3 R 474 H PSS SR E RN 4 000 g,

Hr S R AR R DN 10 1, 4R SR, A
XA AL, G AT S B W A, B T RS TR Sk, HiAy
PR & WM I LR
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Table 1 Artificial feeding of the African lion cubs

HIfiFL & /mL HEWE /g
Hib /K il H "ﬁiﬁ\ﬁ Daily lactation amount Daily meet amount S&iE
Age  Ratioof milk | ceding times Tt e — Tt B 5o Remark
per day oA KL ol SRS
Zhuangzhuang Congcong  Doudou  Zhuangzhuang  Congeong  Doudou
5 1:9 6 410 500 345
10 1:8 5 630 550 490
15 1:7 5 470 405 312
20 1:6 5 510 440 345
25 1:5 5 480 500 385
30 1:5 5 540 510 420
35 1:5 5 540 525 470
40 1:5 5 650 605 480
45 1:5 5 610 570 465
47 1:5 4 480 500 350 75 75 55 AP ()
50 1:5 2 210 200 240 280 280 250 A4 (REE)
55 1:5 1 200 200 200 400 400 300 414 (A BE)
60 1:5 1 150 150 150 560 480 400 AR/MAT(1emXx 1 emx 1 em)
65 1:5 1 150 150 150 700 700 550 ZFP/MAT(TemX 1emX 1 em)
70 1:5 1 150 150 150 780 680 600 PI/MAT(1TemX 1emx 1 em)
75 1:5 1 150 150 150 900 700 700 AR/MAT (1 emX 1em X 1em)
80 1:5 1 100 100 100 1000 950 900 AAKAT (4emx4cmx2cem)
85 1:5 1 100 100 100 1200 1100 950 ZFAKAT (4emx4emx2em)
90 1:5 1 100 100 100 1300 1200 1000 FAKAT (4 cm x4 emX 2 em)
95 4000 A AT Sk G A
100 4000 A R RISk G A
102 4500 A RSk 3G 1A

TE: 95 HIITAR , 3 RANFR SR, A BCRE, HE WU b H R SR,
Note: Starting from 95 days of age, three cubs were raised together and were allowed to feed freely. The data in the table show the total daily meat

intake.

1.3 HiEEM

H 35 R4l i L i 25 R e AR o o 0 o 1T
T FRRIELIS AR EREE R K e i U] B
A HEE O S HEE R, 47 TR0 A B8 e 452 1k
N TR SRR AT B HEERE ) o iE ST
RGBS Ol . 30 HIRJG , FERE R b NPT &
FEAM WP, TG shl/ Nt AR b s A K A F . 3H
U I S A IR I

1.4 BBty o pr

Giih 3 Hahfr 1~ 102 H #4018 4 H A9 0K
TR RAAE R, s W AR K B K IR AT N &
B SRE T B PRI S5 % . R F Microsoft Excel
2016 FfF 5 BECHE , 715 B AR BT . )3T SPSS
24. O X BTG AT o SRR R Iy 200 A
[F] WEE 5 B BORT H 19 A BT 5 R 52 ), P < 0. 05 3K 3]l
%K. K Logistic . Gompertz fl Von Bertalanffy —




428 B A

I/

Fifr Sl 2 M BB X 4 A 1A B E AT A A il 2k 9
A fo-21) L()gl%tlci‘%%”W:A/ [1 +B-exp(—K-t)] 7
W e H IR ET AR T A AR BRI T S 4 B
RO, KA BRI AR AR R A, ) s A o
AR, HIE A (In B)/K. Gompertz f 8 W = A-
exp[=Brexp(=K-t) ], zUrh: Wik e H IO T &,
A B KA IR 5 AR B Ale, £3 5 H I
(In B)/K. Von Bertalanffy BL% W = A- [1 - B-exp
(=K-0) 1*, 2 W2 e HR I YA BT A B KH S
T A R Tk 84727, 453 5 H R A (In 3-
B)/K.
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2.1 kARG L

FEPHITLIAF 1 ~ 102 H A5 o 388 KA 50 a7 1
FiR o 1 H & EPHH:  BEEER & 5 00 R 5 2 0 )k
1.35.1.15.1. 00 kg; 30 H i Bsf 44 i 12 43 51 438 < 51
2.66.2.55.2. 03 kg, 1| H# P HIGIARTH (42 £ 6) g;
60 H i I A T 4351 8 5. 54.5.23.3. 90 kg, 1 ~2
A28 H A (82 + 14) 2390 H S IHA B 43 5]
ik 12.50.10. 20.8. 70 kg, 2 ~ 3 J #F-15 [ 59 14 5
(186 + 33)g. 102 H B A BT S48 K 20 IR 1Y
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Figure 1 The weight of three African lion cubs during the first 102 days
of age

101iUL 43914 15.10.13.60.11. 10 kg 1~ 102

H il AT 35 H B RBTi  (119 £ 15) g,

HRYE HRARfh , A ] M 35 B B SF- 24 H 348 R o
W2 7R 56 1 B B BVBC 5 W5 B B V349 H 344 I
(56 = 12)g; 55 2 W BEM B W N 1A, 745 H 386 45
1R (155 +30)g; 55 3P BRI = B A B B, -3 H 1
R EAF] (233 + 44) g, SRR 725007, 31
FEB B -2 H AR T i 25 55 2 (P < 0.05) .

x2 ARMFEHERIEMITFS HIEERE

Table 2 Average daily weight gain of African lions at different feeding stages

TSR R B H ity /d SPH H R T g 95% i {5 X [H]
Feeding stage Age Daily growth rate 95% confidence interval
BB 1 (L7 1%) Stage 1(milk formula) 1~46 56 + 12° [25, 87]
BBt 2(BL W5 + ) Stage 2 (milk + meat) 47 ~ 90 155 + 30" (80, 229]
BB 3(7) Stage 3 ( meat) 91 ~ 102 233 +44° [124, 342]

TE: P H AR BT I + AR 22 B e /NS PR R 22 53 B % (P < 0.05)

Note: Average daily weight gain data are mean + SD. Different lowercase letters after data indicate significant differences (P <0.05 ).

2.2 K& A

FE WL AT ) A= K ASEH ) S UG B AL G
JENFE 3 AR . Logistic BEAUF Gompertz #E AL A B
iA5%]0. 999, Von Bertalanffy £ 848l & B LA 4 (H 1L
Logistic A Fl Gompertz 5 RIS AIG , #0055 B2 4 0. 992,
Logistic . Gompertz Fl Von Bertalanffy =R %1454 (1)
PR B2 )0 48.5.29. 9.20. 5 kg, 495 55 H i 43
W1k 170.1.172.3.150. 1 d, H: ' Logistic 1 148 &
FT 493 #5313 K, Von Bertalanffy 5514845 4 493 5
H &5/

R3 AEKHKVAEBENSHEEENUSE

Table 3 Parameters estimated and fitting degree of growth curve fitting

models
28
A Parameter AR (R
Model Fitting degree
A B K

Logistic 96.903 83.370  0.026 0.999
Gompertz 81. 153 4.716  0.009 0. 999
Von Bertalanffy ~ 69. 057 0.820  0.006 0.992

2.3 ARSI
YHFARK ARG KR BN 4 ff R, 3 H i}
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3 BAMFARK A 514 33.0.32. 0.31. 0 em, 42 H 3 1
R K 3 48.5.46.5.43.0 cm, 43 K T
47.0% .45. 3% F138. 7%, 3 H I3 4B Ko

SR 17.0.17.0.16.5 cm, 42 H #8 1F BE K 18 K 3]
24.0.23.0.22.0 cm, 4 B K T 41. 2% . 35. 3% Fl
33. 3%,

x4 JEMIALHFER
Table 4 Body size of African lion cubs

K Jem FEAK /em

H it /d Body length Tail length
Age A T A) A L )

Zhuangzhuang Congcong Doudou Zhuangzhuang Congcong Doudou

3 33.0 32.0 31.0 17.0 17.0 16.5
7 36.0 34.0 33.0 17.5 17.5 17.0
14 38.0 36.0 34.0 19.5 19.0 18.5
21 40.0 39.0 36.5 22.0 21.0 20.5
28 42.5 41.0 38.0 22.5 22.0 21.0
35 45.5 43.0 41.0 23.0 22.5 21.5
42 48.5 46.5 43.0 24.0 23.0 22.0

2.4 HTHRENIEE

SNTHE R FAT MR I KB R 1H
PR T IHTFL , LA B (] S5 Ak T R HRCR S, AR v AR
FFo 3 H I OURfM il s% . 7 H S #EITT, 22ilih
Ko 10 HIXWUR 58 2. 12 HS w47 E (0P
AR, 20 HIR LA, WEahatmE £ . 30 H i
& A AR R IE TR, TR Y=
AT FCES PR I AR R — YR M R A, D ] G TP R # R
2.0m x2.0mx 1.2 mPMRFEX IR, 3 H 4136 1
7%, RAERE I ER S DO . 40 H 4R 751 BRER A
MEEC R IR . 55 H W4l A7 [ AH BL36 EE , 55 SRk B P
R EEIE Bh A ], 70 HIRH 2 iF N B 4 &=k 2 08
FFE . 80 HIR IR F R F: TAMG 3hidg , A5
SRR BB U BESC . 100 H Ol E B4 AN
B3I IR i R, 2R T3
2.5 iR

B FL IS, FH K IR T A A BR e R BT
T, HECHEAE S35 5 HORE 18020 47 HIRIT U6
WINPRBE S, DN 49 H #8245 10 N T3l HE R, )1 25
HiAr i A FEHEEGE T, 2 A7 BR 5 d A5 HEfE
54 H B Bk AT N TS BhHERE  HEfE 1k, 55 H
W%, FE I K BH 3% S ] D47 o P B S HEE
55 H G , i AF AT N TR, BIRe e Hefil . 7Ew#
SURASTR , g A7 08 WP A8 232 4F 20 W /min 2247, AT
H}(37.5+0.3)C,

3 it ESiR

3.1 Yt Ktads Rar

BN T & 3T Res il L ik K & & BT
TEFRNEYE ™ . A5 R PetAg Esbilac
Powder R HI2RCEEFUME RAREL , 3 AR 44+
RIS R, T HIE 1.35.1.15.1. 00 kg
33K 5 30 H % 2. 66.2. 55.2. 03 kg, 102 H # B}
AR K ERTLRAE ) 10 F5 DL 1, 43512k 15,10,
13.60,11.10 kg (& 1) o S RSF- 35 H 38 44 5 &l
(119 £ 15)g, SAHCHFFE T KA R (I 52) H
BT 100 o/d P HEFAHE . 575 7 % H KMR
Powder Jifi FH &R FLRB R (1) 2 R AR IEZh 4730 H
W4 B A 5 £ (3. 586 .3, 442 kg) A HE , A HFSE 30 H 2
Pk 4% 5 AR A1, 3K AT g 2 FH A AR FL DL R SR T 8
RIFl. BRI N T8 i e R s AR
FLH, W JE 0 20 FE 2R AL R (Panthera tigris altaica) B
gtk R FARELRY , 22 AR W 45 E R N5 (Pan-
thera onca) B #HHE A FCELR . AR R
B R S8 P AR FL A Y B - b Wi R A R} sh i 2 A1
REWESRT R, QFE R K AT AR RE
S5 O AR R A FH ARG ELR X R D &)
A7 A 0t 1) 8 KR T AR A B S R R A il — 2P
5%

FE WL AT [ % B B -3 H B A T et 22 5%




430 o4 3 B o W

46 %
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RITE TS I PR 2605 AR H I8 B P34 H 3G 1 o 1
I 55— 5 WA R AT AR P A5 R A
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A K DA R B, AT SE 3 AR A 1 U
A EEE T 0. 990, YRR HAR M AL A AR NI A 411
AEREFLR(EI) . KAEHEN A THLIEM
Wi A K il 26 LG A R Logistic #5254 (1) $51 & BE AR T
Gompertz £ 7 A 524 Logistic £ % A1 Gompertz
RSP A 3 (BRI Jo S AR (8T 1) Fe B R B
Logistic 158 (4005 ki (B R - 520 5 45200
5 XAFRAF O A R — 2
3.2 FRBERIERTER]

A GIAFUR TR IR 55 DL RE 1 R 5 35 , PRBE IR Y
P 0T By AF B 225G 0, PR 1 R PR IR
JEPEHITE 28 ~ 30 “C. HEHE AT HE ARG, 211y
IR T ALEE AW S, 1 HIRE L& H 0.5 "CHY
b R PR i AL PRI 2 % L, 22 50 H AN Al
MR . 70 H IR 2 i N E 2h B 58 25
&Rl T E TR F A ERES
HMFR R U T A PR IR . ASBFSE AR i 4
- H R F4R 37 37 BT 09 A8 4k, % B85 i BE R AT B 4
i, A BT A PR L A I, el R T
R Az, T 1 T2 AF R R A
3.3 HEMERLAH:

FI AR 5 I BRI 2 BR RGN A7 LT, 2 2 4 A1k
il N T I 8 S BRI o, AR O FL s
FHAB BRI K BRI T B B A HEAE , P Y B
HORME 1820 AWFFRIRER T Ahfr A EHEE M,
47 HIR AT PR BE , A 49 H 2 45 b N TS BHE A
INZRAh i B EARERE o 45 1k N T B HEE S
S H AP A F EHEGE , 54 H i i AR ON T 40 B HE
i, 55 HIRLIAFAEN R B 6 S ), B UOssh H £
HEE , ZJ5 AT NI, AP RE IR HEE . ASBE
FRUIAT YRR IS n] o B gl A7 B 4
R 7 B IR TR] 16 45 , 30 1) ] e ok 498 o 4y B RS A g
TRl f , 1220 9 B 2h A B EHRERE T BT Al

3.4 YR D B H IR RE 0t B

AT AR NI 2 AT H % 092216, 2P T
B LSRN AEN T (R 1) 47 HigRT4 H IR
BC 7 W5, WA 55 7K 08 B A5 DA e W 1 12 9 328 A0 1 3|
1:5, 47 BRI AR U0 A= PR 1A BB , ml 3d i 5 1A JBE 45
/N PR AU DA I A o FE 380 11 i 3 S o 2t 1) B
TA g 850 2 Lk g A7 B 2P S N . BE & DT R
TR BE (R #24h , 55 H i B H B W )R %% g 5B P A
JEE | FHLR)AD 78— R 5 3 2k A PR B ) R/ IV
KRG AT A NELTE A WA 8 7, 60 H % I PR JBE 11 3% Ry 24
Lem X 1em x 1 em/NAT, 80 H IS BKE /NN T 17
B 4 em x4 emx 2 emRAT . Fit— L85
BARART SR B BE ST, 75 95 H 34 inaiy ik
)40 K 08 3 B 6 R, (R4 g e SR,
KB GRS ko A T4, 7
FEXG P, X ] RE A PR PR T A0, 3 PR 7R
AN SRR R R AR H RN SRS R B S A
WOk 148, e HETH AL . B A E R B AR T
N T B Gt B rh AR PN 30T BRIk
3.5 AbgcE il iigs

HNE S RENS R AR NI 2 A7 AR 78 12 A9 FH OGN
G sh2s 8], A7 B T B KR F Rz shig 1 13
5ol TEANE S A B B BR SR 2T H
KM IERTT N . 80 H BB AT L E
SME I, BRI gE S N E . 100 H I, R
WIATFUS Il N 2 PRIME , 20N R T T, BEE H g 3s o,
AT I AR RYFN I f AN W3S R, R sk e N 5 8
/LEONER 223 L BE R RN AN Y iy e
A b B M RS B B AR R A N B R
KHATH B, 2 HE S AR
3.6 IR

N T B WER BRGNS AN S8 B A
BRI RO I, BEAE 42 1= AP U AA TR 3. A RIBESE
KU A EZ RSt s R T 21
SEEAT NS T R AR R B A AT
JWEES), HEARG M2 EHREZNHRZ", AT
ERURURES A KNy KRS AW &7 1 SR AR =
1, N sz 5 AC B AEAEAL S SRR R A
PRI A AT 8 ST T, P RER B B A ot B A
PR , 76 P 35 25 A s/ e\ T 45 AT Y
M B AT A IR 3R S R e AT IR Y R A
Richardson " 18, 7F I L 100 7= WA 1 8 277 )5 6 %,
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KB 0 B ) 5 AR < AR I — S5 A L IR

A

EA BT S R A RN TR

gi LRIk R e R AR T8 4id R g

WEFERIEER AR A i i N T AR R AT R
U EARTEIS A= sh ) R SR A B A v N S SR SR A
Wi, EE A T AR R A HAR AT H 2R
R o N AR AEMIIAT A 52 00 L R 2R R
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