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Developmental Characteristics of Gastrointestinal Tract in Confined Lambs
at the Age 0-56 Days
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Abstract: The objective of this study was to investigate the developmental characteristics of gas-
trointestinal tract in confined raising lambs with supplementary feed from the age of 7 days. For-
ty-five male lambs (Gansu modern breeding sheep group) were divided into 9 treatments (5 ani-
mals in every treatment), which were slaughtered and sampled at the age of 0, 7, 14, 21, 28,
35, 42, 49, 56 days, respectively. The relative weight of compartments in stomach (% live
weight, % stomach weight), relative capacity of compartments in stomach (% gastrointestinal
tract capacity, % stomach capacity), and relative weight of compartments in intestine (% live
weight, % intestinal weight) were measured. The results showed that the relative weight of
stomach (% live weight, RWS-L) at 0 d was about 1% of the live weight. RWS-L at 56 d was
2. 33 times as large as that at 0 d. At the same time, declines were observed in RWA-L of lambs,
and RWA-L at 56 d was 79. 86% as large as that at 0 d. RCF-G and RCF-S were notably increas
ing after 7 d, and it could be appeared that RCF-S was exceed than RWF-S at 28 d. RCA-G and
RCA-S were significantly decline during 7 to 28 d. With the age in days increasing, there were

some increasing in relative intestinal weight (% live weight), and it was 1 43 times at 56 d as
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large as that at 0 d. The growing speed of large intestine (% intestinal weight) were more quick-

ly than that of small intestine, and the large intestine and small intestine were 1. 71 and 1. 36

times at 56 d as large as that at 0 d, respectively. There was more growing speed in ileum than

other compartments in small intestine, but almost similar growing speeds were found in every

compartment (cecum, colon, rectum) of large intestine. These results indicated that different

growing speeds were appeared in gastrointestinal organs at the age of 0-56 d in lambs. The grow-

ing speeds of relative weight in stomach were more than that in intestine. And 7 to 14 days would be a-

head on the development of weight and capacity in stomach for confined raising lambs and providing e-

nough supplementary feed from 7 d after birth. With confined raising and supplying the suited supple-

mentary diet, the feasible weaned age in days was 35 or 28 d after birth in lambs
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Table 1 Composition and nutrition level of concentrate supplement(air-dry basis)

J5ORE Ingredient it ./ % Proportion B FE K Nutrition level?

Ek Corn 48. 42 THE/ % DM 90. 57
K5 H] Soybean meal 20, 00 WAkEE/ (MJ « kg ) DE 13 81
FH3EH Beet pulp 10. 00 M M5/ % CP 19. 30
[tk K & Expended soybean 8. 00 WL %/ % CF 5 54
FEKE [ F Corn gluten meal 3. 50 MAs i/ % EE 4 90
¥ K Cottonseed meal 3. 00 MK A4/ % Ash 6. 77
SR Rapeseed meal 2. 00 /Y% Ca 0. 76
MYl Vegetable oil 1 50 B/ % P 0. 59
Wik A 55 CaHPO, 1. 40

TR KL Premix 1 00

£ KA ¥ Limestone meal 0. 82

B Salt 0. 36

Bt Total 100, 00

1. 28 NRC(1975) g i3 1 v & A= B RE, T4 H M0 T B 200 ¢ S E T B & iT, BRDE AL (H& 25 mm, KR
10. 0 mm) ;2. AF AR TN Y I E (mg « kg ) FI4EH: 22 (TU » kg') S 200; Fe 25;5Zn 40;Cu 8;Mn 40;1 0. 3;Se 0. 2;Co
0. 1: VA 9403 VE 2053, BRIEALRE A IR AN HoA o 92 (i

1. Concentrate supplement(air-dry basis) were balanced to meet and exceed requirements set by NRC(1975) proposal nutrient
requirements for lamb with medium growth speed and expected daily gain weight 200 g, it is made to pellet feed (diameter 2. 5
mm, length 10. 0 mm); 2. Provide mineral elements (mg) and vitamins (IU) concentrate supplement per kg:S 200;Fe 25;Zn
40;Cu 8;Mn 40;10. 3;Se 0. 2;Co 0. 1; VA 940; VE 20; 3. The ingredient of nutrition was determined, besides the digestible

energy was calculated.
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Table 2 Relative weight of compartments of stomach in lambs at different age in days % live weight
Hi#t/d 4 H I H e p ] 48
Whole Stomach Forestomach Reticulorumen Omasum Abomasum
A (RWS-L») (RWF-L) (RWR-L» (RWO-L») (RWA-L)
0 L 05140 174¢ 0. 346+0. 068° 0. 288+0. 064° 0. 058+0. 015° 0. 70540, 149°
7 L 01140 103° 0. 35240, 054° 0. 2730, 064° 0. 07940, 010° 0. 65940, 087"
14 1. 061+£0. 086° 0. 469+0. 058° 0. 374+0. 048° 0. 09540, 023" 0. 59240, 098
21 1. 28040 066* 0. 679£0. 062* 0. 575£0. 050* 0. 1040, 015" 0. 601£0. 062°
28 L 77140, 247 L 11140 208+ 1. 009+0. 164 0. 10240, 048"™ 0. 66040, 118"
35 1. 94340, 120" 1. 40340, 123" 1. 30240, 119™ 0. 101+0. 011" 0. 54040, 052°
42 2. 30440, 460 1. 70440, 409* L 55740. 366™ 0. 14740, 046™ 0. 60040, 073"
49 2. 829+0. 607° 2. 165+0. 437° 1 97940, 419 0. 186+0. 021° 0. 66440, 184°
56 2. 44740, 476 1. 88440, 373" 1. 70440. 353" 0. 18040, 038" 0. 56340, 113"

7] 50 508 I8 AR R /NG S5 S0P R R 22 57 W3 (P<<0. 05) B IEA M F/NG F R R ZE R A BFE(P>0.05), F[H
Values with different superscripts of small letters within the same column show significant difference (P<C0. 05), values with

the same superscripts of small letter within the same column shows no significant difference(P>>0. 05). The same as below
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Table 3 Relative weight of compartments of stomach in lambs at different age in days
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SIREAR T 14 68% .15 52% .20, 35% 1 25. 48%) s
H49d20dM 34 84%, 49.56 d iy RWE-S Hil
RWR-S i1 B 35 ) B AR 2 19 7K S (77 % F1 69 20)
ifii 35 d B4 56 d fHAY 93 68% 1 96. 23%,

% stomach weight

H#E/d i 5 9o M 15 o H LS
Forestomach Reticulorumen Omasum Abomasum
Aee (RWF-S) (RWR-S) (RWO-S) (RWA-S)
0 33. 19245 999¢ 27. 55145, 842¢ 5 640+ 1 633" 66. 80845 999°
7 34, 86444, 579¢ 26. 948+5, 377¢ 7. 9161 362 65. 13644, 579°
14 44, 428+6. 326° 35. 49846, 136¢ 8 930+ 1. 6447 55. 57246, 326"
21 53. 050+3. 980° 44, 93543, 349° 8 115+0. 987 46, 950+ 3. 980"
28 62. 600£5 927" 56. 99145, 415" 5. 609+1 689" 37. 4005, 927¢
35 72. 12843, 104" 66. 9543, 237" 5. 17440, 424¢ 27. 87243, 103¢
42 73. 46613 753" 67. 176 3. 233" 6. 28940, 945" 26. 53443, 753¢
49 76. 726 3. 690° 70. 0412 613" 6. 68540. 669 23. 27442 690¢
56 76. 990 1. 752° 69. 580+ 2 856" 7. 40941, 307 23. 01041, 752¢
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Table 4 Relative capacity of compartments of stomach in lambs at different age in days

R H BN RCR-G 43 5| 1 2 0 BAR B Y 2. 09,
256 fil 1. 88 £i5,49 d JFik & K{H 53 30%, K 0 d
1) 14 70 £ 4% B A XA (RCA-GO AL B # 5
RCF-G il RCR-G # )% ,0~7.7~14 1 21~28 d 4%
BIRRE 2 B B UG Y 78, 25 % .55. 37 Y% Fl 46. 24 % ;
42 d IR /ME (9. 63%) . h 0 d ) 17. 70% .,

% gastrointestinal tract

H % /d I Je M 1 e G
Forestomach Reticulorumen Omasum Abomasum
Age (RCF-G) (RCR-G) (RCO-G) (RCA-G)
0 4. 59340 921¢ 3. 625+0. 715¢ 0. 968+0. 424° 54. 36913, 202°
7 4, 803+1. 138 3. 910+1 279¢ 0. 89340. 308* 42. 543417, 752°
14 8 92744, 139¢ 8 154+3 767¢ 0. 773%0. 419° 23, 556+12 856"
21 21. 58245, 995¢ 20. 8686, 015¢ 0. 71440, 172* 25. 5245, 246"
28 40, 05616, 687" 39. 28546, 884" 0. 77240, 363" 11. 803+2 844"
35 45. 91549, 019 45, 26018 966® 0. 655+0. 218" 10. 998+2. 540"
42 47. 32047, 998 46. 41247, 726 0. 90840, 388" 9. 62844, 291°¢
49 54. 445+2. 051° 53. 2961 694° 1. 14940. 402° 11. 498+3, 091"
56 47. 93243, 077 47. 02142, 987 0. 91240, 122° 15. 181+2 489"
PIAXF S B0 4 B A BD Fom (8 5) i 8 A L V6 8 i 25 B s A AR FL H B0 B A Ak 1 s ]

981 W B AR 28 B (RCF-S, RCR-S) 1y A5 1k 4 4 5

Py 7 d; RCF-S fil RCR-S 7F 7~14,14~21 .21~
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Table S Relative capacity of compartments of stomach in lambs at different age in days

10. 17 A1 12 58 £ s Al 5, 3 A~ Ik B v 48 1 AH X 25
FURCA-S) NFEBI R, 4351 A B BE B (1 77. 2374
77. 83 F 41, 33% .42 d H I /IME (16, 35%) K
0 dfEm17. 82%.

% stomach capacity

N

H % /d CIRE} 9o I e 4]
A Forestomach Reticulorumen Omasum Abomasum
Be (RCF-S) (RCR-S) (RCO-S) (RCA-S)
0 8 226+2 881¢ 6. 523+2 375¢ 1. 70440, 769 91. 774+2. 881*
7 9. 170+3. 476¢ 7. 3663 431¢ 1. 80440, 626 90. 830+3. 476*
14 29. 85145, 953° 27. 35345, 585° 2. 498+0. 672° 70. 149+5. 953"
21 45, 406+7. 567" 43, 838+7 717" 1. 5690, 495® 54, 594+7. 567¢
28 77. 4332 287" 75. 8592 300° 1. 57320, 790" 22. 56742 287¢
35 80. 3514£5. 071° 79. 2005, 152° 1. 15240, 339° 19. 64945, 071¢
42 83. 64944, 280° 82. 07544, 271° 1 57440, 501* 16. 351+4. 280"
49 82. 68743, 889" 80. 96043, 922° 1. 728+0. 531° 17. 3133, 889¢
56 76. 050+2 1367 74, 607+2 158° 1. 44340, 121" 23. 95042 136

22 AEHREFEHERENRENTH

36 W, A M BAH SR E BE H O 1K 0
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Table 6 Relative weight of compartments of intestine in lambs at different age in days

i AR o 1 3 S KT/ s KL/ B 56 d 4
EOdM L7145 136 £, /N, AR iz AE X
BRI .56 d o2 0 d B9 2 46 s K. B
i 25 T 0L i R RS TR Y 0 58 B G, 56 d g3 Bl
BH0d M L 50,1 80 fl 1 54 f%,

% live weight

Hit/d i MR g aw a1 i Fh 7 7
Small Large
Age intestine ) ) Duodenum  Jejunum Ileum ) i Cecum Colon Rectum
Iintestine intestine

4. 082+ 3,259+ 0. 086+ 3. 0514 0. 122+ 0. 823+ 0. 135+ 0. 540+ 0. 148+

0 0. 489" 0. 485* 0. 018" 0. 453" 0. 042° 0. 230" 0. 044" 0. 159° 0. 038"
3. 930+ 3. 046+ 0. 096+ 2. 847+ 0. 104+ 0. 883+ 0. 078+ 0. 646+ 0. 160+
! 0. 486" 0. 415* 0. 040° 0. 387¢ 0. 037" 0. 090" 0. 021¢ 0. 060** 0. 048"
4. 114+ 3. 063+ 0. 097+ 2. 775+ 0. 192+ 1. 051=£ 0. 126+ 0. 748+ 0. 177+
1 0. 394" 0. 390* 0. 010 0. 355" 0. 084 0. 100 0. 024" 0. 063™ 0. 025"
4. 730+ 3. 478+ 0. 103+ 3. 205+ 0.170=£ 1. 252+ 0. 199+ 0. 889+ 0. 164+
21 0. 487" 0. 380* 0. 021* 0. 381° 0. 044 0. 143° 0. 057 0. 114* 0. 024*
5. 128+ 3. 852+ 0. 097+ 3. 447+ 0. 308+ 1. 276+ 0. 222+ 0. 864+ 0. 190+
28 0. 675" 0. 609° 0. 026° 0. 501* 0. 109™ 0. 131* 0. 052% 0. 166™ 0. 046™
. 5. 182+ 3. 958+ 0. 117+ 3. 559+ 0. 282+ 1. 224+ 0. 201+ 0. 854+ 0. 169+
0 1 163 1 297¢ 0. 045° 1. 082¢ 0. 184" 0. 285* 0. 053* 0. 249* 0. 033*
5. 718+ 4. 465+ 0. 119+ 4, 013+ 0. 333+ 1. 253+ 0. 295+ 0. 800+ 0. 158+

2 0. 984* 0. 790* 0. 027¢ 0. 697¢ 0. 132¢ 0. 245* 0. 087¢ 0. 259" 0. 027™
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Age intestine ] ) Duodenum  Jejunum Ileum ) i Cecum Colon Rectum
Intestine intestine
5 6194+ 4. 3504 0. 1184 3972+ 0. 2614 1. 2684% 0. 2124 0. 8834 0. 1744
49
1. 145° 1. 195° 0. 044* 1. 176* 0. 074 0. 309° 0. 051 0. 233" 0. 037
56 5 841+ 4, 4374 0. 1444 3991+ 0. 3034 1. 404+ 0. 2024 0. 973+ 0. 2284+
0. 666° 0. 664" 0. 026° 0. 627° 0. 090 0. 070" 0. 028" 0. 071° 0. 030°
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Table 7 Relative weight of compartments of intestine in lambs at different age in days % intestinal weight

T B T PR 1 s i 57 41 7
Age ] Smaill Duodenum Jejunum Ileum ) Large Cecum Colon Rectum
Intestine intestine
79. 624+ 2. 1044+ 74. 540+ 2. 9804 20. 3764 3292+ 13. 393+ 3 691+
’ 4. 521° 0. 314° 3. 243° 0. 991 6. 521° 1. 050 4. 551° 1 153"
77. 430+ 2. 492+ 72. 348+ 2. 5894 22. 5704 1. 979+ 16. 571+ 4, 0204+
! 1. 663° 1. 208 1. 234* 0. 711° 1. 663° 0. 425¢ 2. 123" 0. 860°
74, 315+ 2. 3574+ 67. 3024+ 4. 6554+ 25. 6854 3. 069+ 18 276+ 4. 339+
H 2. 935° 0. 352¢ 2. 349" 2. 100" 2. 935° 0. 587" 1. 812° 0. 771*
73. 507+ 2.191+ 67. 671+ 3. 645+ 26. 493+ 4, 187+ 18 779+ 3. 527+
o L 757 0. 402° 1. 603" L. 109® 1. 757 L. 044 0. 988" 0. 831°
08 74. 9324+ 1. 920+ 67. 127+ 5. 884+ 25. 068+ 4. 324+ 17. 039+ 3. 706+
2. 522° 0. 559° 1. 593" 1 427 2. 522° 0. 678" 3.318° 0. 783°
- 75. 962+ 2. 268+ 68 601+ 5 094+ 24. 0384+ 3994+ 16. 621+ 3 423+
2. 370° 0. 532° 2. 361" 1. 515 2. 370° 1017 1. 683" 0. 998°
78 036+ 2. 129+ 70. 161+ 5 746+ 21, 964+ 5 295+ 13. 898+ 2. 772+
2 2.091° 0. 578 1. 233 1. 660* 2. 091° 1. 480° 3,027 0. 224*
77. 235+ 2. 0744 70. 2114+ 4. 9504 22. 7654+ 3. 787+ 15. 846+ 3 132+
. 2. 583" 0. 527° 3. 680 2.171* 2. 583" 0. 462 2. 310" 0. 421°
75. 685+ 2. 443+ 68. 037+ 5. 205+ 24, 315+ 3. 475+ 16. 914+ 3. 926+
00 3. 241° 0. 210° 3. 689" L 423" 3. 241° 0. 387 2. 885" 0. 463"
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