ANH HUONG CUA CAC MUC BO SUNG MO CA TRA TRONG
KHAU PHAN LON NAI F; (LANDRACE x YORKSHIRE)
PEN MOT SO CHI TIEU SINH SAN O LON ME VA
SINH TRUONG CUA LON CON

Nguyén Thi Thanh Thuy
Truwong Dai hoc Quang Binh

Tém tit. Thi nghiém duoc tién hanh trén 20 lon ndi F, (Landrace x Yorkshire) tir ra dé thir 2 -
4, dwoc b6 tri vao 5 nghiém thirc voi cac mirc bé sung mo' cd tra khac nhau (0; 2; 4; 6 va 8%
tinh theo vt chat khé) trong khdu phan lon ndi giai doan mang thai 107 ngay dén khi cai sita
lon con. Cac lon ndi duoc bé tri theo khoi ngcfu nhién hoan toan véi 4 lan lap lai. Két qud
nghién ciru cho thdy, bé sung mé cd tra vao khdau phan lon me lam giam ty 1é hao mon tir 10 -
26%, rit ngdn thoi gian phéi giong tré lai 0,25 - 2,75 ngay VA lam tang san heong sita tiét ngdy
thir 11 va 18. Péi véi lon con, bo sung md cd tra cho lon me khéng lam anh hieong dén cdc chi
tiéu vé s con trong 6 va ty 1é nudi song dén cai sita, tuy nhién lam tang khéi lwong lon con cai
sita & mikc bo sung 6 - 8%.

Tir khoa: M cd tra, lon ndi nuéi con, lgn con, sinh sdn, sinh truwong.

1. PAT VAN PE

Chan nudi lon nai sinh san c6 vai trd quan trong ddi v6i phat trién kinh té trang
trai va thu nhap cta nguoi chan nudi. Phan 16n cac tinh trang sinh san c6 hé sb di
truyén thap va chiu anh hudng 16n boi cac yéu tb ngoai canh nhu dinh dudng, quan
Iy chim soc va c&c mua vu trong nim... [4]. Tinh trang stc khoé va ché do dinh
dudng cta lon nai c6 anh huong dén kha ning séng sot va phat trién cua lon con [8].
Kha niang in vao trong giai doan nudi con thap co thé lam giam kha ning cung cap
dinh dudng cho tiét sira [7]. Do d6, gdy nén sy huy dong moé dé tiét sira, anh hudng
dén suc khoe cua lon me va nang suét lon con.

Khau phan an ciia lon nai nudi con quyét dinh phan 16n dén ning suat, chat lugng
sita ctia lon me va kha ning sinh truéng cia lon con. Khau phan thiéu cac axit béo thiét
yéu gy rdi loan cac chirc ning cua da, giam kha ning sinh san, strc dé khang, giam tinh
ngon miéng nén giam lugng an vao [3]. Tuy nhién, trong khau phan lgn nai con chu yéu
chu trong viéc cung cdp ning lugng va protein, trong khi mot sd chat dinh dudng khéc
nhu cac axit béo khong no con nhidu han ché.

Nhing nam gan diy, nghé nudi ca tra phat trién manh & cac tinh phia Nam. Vi
vay, mot lugng phu phém c4 tra thai ra 1a rat 16m. Trong do, luong m& dugc chiét ra
chiém khoang 34% [14]. M& c4 tra 1a nguyén liéu c6 cac axit béo khong no chiém ty 1¢
rat cao khoang 67,7% tong cac axit béo [11], tuy nhién nghién ciru bd sung san pham
nay vao khau phan an ciia lon nai nudi con con han ché. Tir nhitng van dé d6, chiing toi

tién hanh nghién cou: “Anh huong cua cac mirc bo sung mo ca tra trong khau phan lon



nai Fy (Landrace x Yorkshire) den mot so chi tiéu sinh san ¢ lon me va sinh truong cua
lon con”. Nghién ctru nham danh gid anh hudng cia md ca tra dén mot so chi ti€u san
xuat cua lgn nai nuo6i con va lon con theo me, gop phan lam co sé cho ngudi chan nudi

tang hiéu qua kinh té.

2. POI TAJONG, NOI DUNG VA PHOJONG PHAP NGHIEN CUU
2.1. Doi tojong nghién ciru

Lon nai F; (Landrace X Yorkshire) mang thai tudn cudi (107 ngay) dén hét thoi

gian nudi con (3 tuan).
2.2. Dia diém va thoi gian nghién ciru

Pia diém: Thi nghiém thuc hién tai Cong ty chan nuéi Lé Ninh - Quang Binh.

Thoi gian: Nghién ciru duoc tién hanh tir thang 12/2013 dén thang 4/2014.
2.3. Noi dung va phojong phap nghién ciru

Néi dung: Nghién ctru anh hudng cia cac muc bd sung md ca tra (MCT): 0; 2; 4;
6 va 8% trong khau phan lgn nai mang thai 107 ngay dén cai sita lon con dén mot s6 chi
tiéu sinh san cua lgn me va kha nang sinh truong cua lgn con.

Bé tri thi nghiém: Thi nghiém dugc tién hanh trén 20 lon nai F; (Landrace X
Yorkshire) mang thai tuan cudi (107 ngay), 6 ltra dé tir Itra thir 2 - 4. Cac lon nai dugc bd
tri theo khéi ngau nhién day da (CRBD) trén 5 nghiém thiic (MCTO, MCT2, MCT4, MCT6
va MCT8), twong ting v6i viée bo sung 0; 2; 4; 6 va 8% md cé tra, voi 4 lan lap lai. Lon nai
duoc nudi riéng trong timg 6 chudng — coi nhur 1an 13p lai va khdi 1a céc Itra de.

Khdu phan va nuéi dudng:

Céc nguyén li¢u chinh dugc st dung trong khéau phﬁn: ngd, cdm gao, cdm mi, san,
khé dau dau tuong, bot dau nanh, bot cd va md ca tra, dugc phan tich thanh phén hoa
hoc tai Phong Thi nghiém Trung tim, Khoa Chan nudi - Thu y, Truong Pai hoc Nong
Lam Hué. Tat ca cac khau phan dugc phdi tron theo quy trinh cia nha may san xuét
thirc &n chin nudi ciia Cong ty. Lon nai cho 4n 3 lan/ngay, sau dé 1 tuan cho an ty do,
nude duge cung cip qua voi udng tu dong. Lon con theo me dugc cho an cung 1 loai
thirc an tap an ctia cong ty CP lic 1 tuan tudi.

Bang 2.1. Nguyén liéu va thanh phan héa hoc cua cac khau phan thi nghiém

R , Nghiém thirc

Nguyén liéu thirc an (kg/100 kg)

MCTO MCT2 MCT4 MCT6 | MCTS8
1 | Hat ngo té vang 47,85 43,00 40,53 34,60 31,00
2 | Cam gao 3,60 6,80 7,00 11,11 | 15,80
3 | Sin 11,20 10,60 7,60 7,20 3,60
4 | Bau ép dun 9,60 9,00 6,00 6,00 5,00
5 | Kho dau dau twong 14,35 15,00 16,40 16,60 | 17,20




6 | Cam mi 7,44 7,60 12,40 12,40 | 13,60
7 | Bot ca 50% Pr 2,40 2,40 2,40 2,40 2,00
8 | Mo ca 0,00 2,00 4,00 6,00 8,00
9 | Cac chat b6 sung khac 3,56 3,60 3,67 3,69 3,80
Tong 100 100 100 100 100

Thanh phfin héa hoc (%) va gid tri ning lwong (kcal ME/kg) ciia cdc khiu phén

1|CP 17,51 17,50 17,50 17,50 | 17,50
2 | EE 4,59 6,64 8,15 10,36 | 12,51
3 | ME 3103 3161 3216 3266 3298

Ghi chu: CP: Protein thé, EE: Mo tho; ME: Nang lwong trao doi.
2.4. Cac chi tiéu theo ddi
Tién hanh chon loc c4 thé, lap phiéu vé cac chi tiéu dé theo ddi tung ca thé lon
nai. Truc tiép can, do va ghi chép cac s6 liéu theo mau dé xac dinh céc chi tiéu sau:

- Cdc chi tiéu trén lon me:

+ Ty 1€ hao mon (TLHM) (%):

Khbi luong me say khi sinh - Khoi luong me ¢ cai sia
TLHM (%) = , x 100
Khoi lugng me say kni sinh

Khéi luong lon duge xac dinh theo cong thic:

Khéi Iwong lon (Ib) = 10,1709 x vong ngyc (inches) - 205,7492

Trong d6: 1 inches =2,54 cm; 1 1b = 0,454 kg

+ Thoi gian phdi gidng trd lai va nang suit sita duge xac dinh bang cach can lon
con trude va sau khi bu theo phuong phap weigh-suckle-weigh [13].

Cdc chi tiéu trén lon con: sd con so sinh, sd con séng dén 24h, sb con cai sita/o, ty
1€ nudi séng lon con dén cai sita, khéi luong lon con so sinh, 7 ngay, 14 ngay, khéi
luong cai sita/con (21 ngay), khéi luong cai sita/6 va khéi luong ting trung binh cta lon
con thong qua khéi lugng lon con lac so sinh va g cai sita.

2.5. Phojong phap xir 1y s6 liéu

S liéu duoc xir 1y trén phan mém Excel, Minitab version 16.2. Su sai khac giita
céc gia tri trung binh dugc tién hanh phén tich theo phuong phép Tukey (HSD). Hai gia
tri trung binh dugc cho 1a khac nhau khi P<0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hojéng ciia cac mirc bo sung mé ca tra dén mét so chi tiéu ¢ lon me

3.1.1. Anh huéng bé sung mé ca tra dén hao mon va thoi gian phoi giong tré lai
Két qua cac chi tiéu nay dugc trinh bay ¢ Bang 3.1.



Bang 3.1. Anh hudng ctia md c4 tra dén ty 16 hao mon va thoi gian phdi gidng tro lai

Nghiém thirc
Chi tiéu P
MCTO | MCT2 | MCT4 | MCT6 | MCT8

Khéi lugng me sau dé (kg) | 136,50 | 136,00 | 133,50 | 139,25 | 137,50 | 0,12

Khoi lugng me sau cai sita

(ka) 126,50 | 127,00 | 124,75 | 130,75 | 130,00 | 0,05

Hao hut ctia lon me (kg) -10,00° | -9,00%® | -8,75® | -8,50® | -7,50° | 0,03

Ty 16 hao mon lon me (%) 7,33 | 6,62* | 655® | 6,10° | 545" | 0,02

Thoi gian phdi gidng lai

. 7,75° 750® | 550* | 500° | 525" | 0,03
(ngay)

* Ky tw a, b trong cung hang ngang chi su sai khac co y nghia thong ké (P<0,05).

S6 liéu & Bang 3.1 cho théy, khéi lugng hao hut ciing nhu ty 16 hao mon cta lon
me giam dan khi ting muc bo sung md ca tra, tuy nhién su sai khac giita cac mirc tir 0
dén 6% khong c6 ¥ nghia thong ké (P>0,05), trong khi mirc bo sung 8% c6 ty 18 hao hut
thip hon khong bd sung (P<0,05). Néu coi ty 1& hao mon lon me ¢ nghiém thic d6i
ching 12 100% thi cic nghiém thirc c6 bd sung 2, 4, 6 va 8% md lan lugt 90,3; 89,4;
83,2 va 74,4%. Piéu d6 c6 nghia, bd sung md ca tra vao khéu ph?m lon me lam giam ty
1¢ hao mon trong thoi gian nudi con tir 10 - 26%. Piéu nay c¢6 thé co anh huong cia
viéc bd sung chat béo trong khau phan d3 1am ting ning luong an vao hang ngay cia
lon nai, vi vay lon it huy dong ning luong du trit trong co thé dé tao sira nudi con nén
hao hut it hon. Két qua nay phu hop véi nhan xét cia mot sd tac gia, khi bd sung chét
béo vao khau phan da lam giam dang ké sy hao mon co thé lon néi [1], [2], [5].

Két qua ciing cho thdy, thoi gian phdi gidng trd ¢6 anh hudng boi vie bo sung
m& ca tra vao khau phan lon me (P<0,05). Thoi gian phdi gidng tro lai giam twong tmg
v6i mic bd sung md. Trong d6, mic bd sung 6 - 8% sém hon so voi ddi chimg
(P<0,05). Piéu nay do su hao mon co thé it nén lon nai c6 khuynh huéng 1én giéng tro
lai sém hon. Két qua nay ciing pht hop véi nghién ctru ctia mot sb tac gia cho biét, thoi
gian phdi gidng lai tuy khong c6 sai khac nhung mirc bd sung 6 - 9% md ci c6 xu
huéng sém hon so véi khong bd sung [2], [5].
3.1.2. Anh huong cua CAC murc bo sung mo catra dén nang sudt sita cua lon me

Két qua nay duoc thé hién qua Bang 3.2.

B6 sung md ca tra vao khau phan lon nai khong c6 anh huong dén nang suét sira
ctia lon me & giai doan dau sau khi sinh nhung c6 anh huong & giai doan tiét sita ngay
thi 11 va 18 . Trong d6, bo sung 4 — 8% & ngay 11 va muic 8% md ca & ngay tiét sira 18
cho ning suit sita cao hon nghiém thirc ddi chimg (P<0,05). Piéu d6 c6 thé co anh
huong cta viée bd sung axit béo khong no vao khau phan di lam cai thién san luong
sita cua lon nai. Lee va dong tac gia (2014) cho rang, khi bd sung axit linoleic lién hop
1% vao khau phan lon nai nudi con, két qua ting san luong sita ma it 1am hao hut khdi
luong lon nai trong qua trinh nudi con.




Bang 3.2. Anh hudng ciia md ca tra dén ning suét sira (NSS) cua lon me (kg)

Chi tiéu Nghiém thirc P
MCTO | MCT2 | MCT4 | MCT6 | MCT8
NSS ngay th 4 4,17 5,09 4,58 4,32 5,13 0,54
NSS ngay thtr 11 3,897 | 524%® 5,86° 5,95 6,02° | 0,002
NSS ngay thir 18 4,43 512% | 514* | 6,02 | 653" | 0,009
NSS trung binh 4,16° 515® | 519® | 543" 589° | 0,007

* Ky tw a,b trong cung hang ngang chi sy sai khdc co y nghia thong ké (P<0,05)

Xét vé ning suat sira trung binh cua 3 thoi diém xéac dinh cho thiy c6 sy ting dan
khi tang mirc b6 sung md cé tra. Trong do, bo sung dén 4% md c4 vao khau phan khong
c¢6 y nghia thong ké (P>0,05), trong khi b sung 6 - 8% m& c4 cho ning suét sita cao
hon 1,27 - 1,73 kg so vdi khong bd sung (P<0,05). Diéu nay ching té ting mirc bd sung
chit béo vao khau phﬁn c6 thé da 1am tdng nang luong an vao cua lon nai, mat khac sb
lon con nhiéu hon trong dan sé& kich thich va 1am ting nang suat sita ctia lon me [9].

32. Anh hojéng cac mirc bé sung mé ca tra dén mot sé chi tiéu é lon con
3.2.1. S6 con so sinh va cai sita

Két qua bd sung md cé tra dén céc chi tiéu vé s6 con thé hién ¢ Bang 3.3.

Trong thi nghiém nay, céc chi tiéu vé sd con so sinh, s con sdng t6i 24h va sb
con cai sita/d khong c6 sai khac giita cac nghiém thirc (P>0,05). Diéu d6 néi 1én rang,
bb sung md ca tra vao khau phan lon néi trudc dé 1 tudn khong co anh huong dén kha
ning song cua thai va kha ning nudi thai ciia me. Két qua nay ciing phi hop véi nghién
ctru ctia mot s tac gia cho rang, bo sung chét béo trong khau phan lon nai khong c6 anh
hudong dén cac chi tiéu vé s6 con [2], [10], [15]. Tuy nhién, sé con cai sita/d co xu
huéng tang dan khi ting muc bd sung md ca tra. Theo Nguyén Thi Thiy va Preston
(2012), s6 con cai sita & nghiém thirc bd sung 9% md ca cao hon so véi nghiém thirc ddi
chimg (P<0,05). Piéu nay co6 thé do mirc bd sung trong nghién ctru cua tac gia cao hon
trong thi nghiém nay.

Bang 3.3. Anh huong bd sung md ca tra dén céac chi tiéu vé sb con

Nghiém thirc
Chi tiéu P
MCTO | MCT2 | MCT4 | MCT6 | MCT8

S6 con so sinh/6 (con) 9,50 925 | 10,25 | 10,25 9,75 | 0,90
S0 con song (G 24h 925 | 900 | 1025 | 975 | 975 | 075
(con/0)

S6 con cai sita (con/d) 8,00 8,5 8,5 9,25 9,75 | 0,21
Ty 1€ nudi song dén cai 87,00 | 9500 | 8325 | 9675 | 100 | 0,22
stta (%)




Ty 1& nudi séng dén cai sita co gia tri tir 83,25 - 100% gitta cac nghiém thirc va
khong bi anh hudng boi cac mirc bd sung md ca tra (P>0,05). Tuy nhién, mirc bd sung
8% md c4 tra co xu hudng cao hon cic mirc khac. Két qua nay phu hop voi nghién ctru
ctia mot s tac gia cho biét ting chit béo trong khau phin lon nai nudi con ¢ xu hudng
1am ting ty 16 nudi séng dén cai sita [2], [5]. Theo mét sb tac gia, bd sung axit béo n-3
(O3FA) vao khau phan lon nai da 1am ting néng d6 IgG trong sita dau ¢ ¥ nghia [10],
bd sung dau c4 lam ting dang ké ty 1& nudi séng cia lon con dén cai sita [15], bd sung
chat béo vao khau phan an cta lon nai & mirc 8% cai thién sirc séng ciia lon con do ting
ham lugng chit béo va ning luong trong sita me [9]. Piéu d6 chimg t6, bd sung axit béo
khong no 1am ting kha ning mién dich, tir d6 lam ting ty 1& séng cua lon con. Tuy
nhién, két qua ctia nghién ctru ndy chua thiy rd anh huong ctia md cé tra dén ty 18 nudi
song cua lon con theo me. Piéu nay c6 thé do ngudn bd sung chit béo khac nhau nén
muc do tac dong cling khac nhau.

3.2.2. Anh hwdng bé sung mé cd tra dén cdc chi tiéu sinh trwdng lon con

Téc do sinh truong cia lon con tir so sinh dén khi cai sita dong vai tro rat quan
trong. N6 khong nhiing anh huong dén niang suit sinh san ctia lon nai ma con anh
huong dén ca hiéu qua cta chin nuoi lon thit sau nay. Kha ning sinh trudng caa lon con
qua céc tuan tudi dugc thé hién & Bang 3.4.

Khéi lugng cta lon con tir so sinh dén 14 ngay tudi khong bi anh hudng boi viée
bd sung md ca tra vao khau phan lon me (P>0,05). Tuy nhién, c6 thé thiy giai doan 14
ngay tudi, khdi lugng lon con ¢é xu hudng ting 1én & cic nghiém thirc ¢6 bd sung ma
ca tra, trong d6 muc 6% md ca c6 khuynh hudng tang hon cac mirc khac.

Khdi lugng cai sita/con va khéi lugng cai sita/o 1a chi tiéu danh gia thyc chat hi¢u
qua kinh té ctia nghé chan nuéi lon néi sinh san. Khéi lugng cai sita cang cao thi toc do
sinh trudng lon con & cic giai doan nudi sau cang 16n (Mahan va Lepine, 1991). Két
qua nghién ctru cho thdy, hai chi tiéu nay ting dan theo mirc bo sung mé& ca. Trong do,
khéi lugng cai sita/con & muc 6% va khéi lugng cai sita/d tir 6 -8% md cé trong khau
phan cao hon so v&i nghiém thirc ddi chtng (P<0,05). Khdi lugng cai sita/con twong
quan nghich v&i sb con cai sita/0 [4] nhung v&i thi nghiém nay c6 thé ¢6 anh hudng boi
viéc bd sung m& ¢4 tra trong khau phan ctia lon nai nuéi con.

Bang 3.4. Anh hudng bo sung md cé tra dén kha ning sinh truéng cua lon con

Nghiém thirc

MCTO | MCT | MCT4 | MCT | MCTS P

Chi tiéu

Khbi luong so sinh/con (kg) 1,43 1,52 1,39 1,37 1,41 0,52

Khdi lwong 7 ngay/con (kg) | 2,59 | 2,87 | 2,60 | 2,61 | 2,57 0,71

Khdi lwong 14 ngay/con

368 | 388 | 366 | 413 | 380 | 0,74
(kg)

Khéi lwong cai sita/con (kg) | 4,58 | 4,98 | 519% | 564" | 554 | 0,02




Khdi luong cai sita/d (kg) | 37,15° 42,b13"" 43,63 | 52,13° | 53,98" | 0,005

Khdi lwong ting trung binh

a ab ab b b
(g/con/ngay) 151° | 164® | 181® | 203 197 0,01

* Ky tw a,b trong ciing hang ngang chi sy sai khéc c6 y nghia thong ké (P<0,05)
Kha ning sinh truéng cua lon con thé hién rd hon thong qua khéi luong ting
trung binh hang ngay cta lon con. Pay 14 chi tiéu noi 1én toc do ting trudng cua lon con
tir so sinh dén cai sira. Trong thi nghiém nay, khéi lugng ting trung binh cta lon con
bién dong tir 13 - 52 g/con/ngay so v6i khong bd sung md ca. Trong do, két qua & mirc
bd sung 6 - 8% cao hon nghiém thirc ddi ching (P<0,05). Diéu nay co thé do ning suét
sita trung binh cua lon me c6 bd sung 6 - 8% m& cao hon da lam ting kha ning sinh
truong cua lon con. Theo mdt sb tac gia, bd sung chit béo vao khau phén lon nai nudi
con di 1am ting ham luong mé sita va ting ning lugng an vao cua lon con [6], [12]. Két
qua nay ciing phu hop véi nghién ctru ctia Nguyén Thi Thiy va Preston (2012) cho
rang, khdi luong ting trung binh cia lon con ciing c¢6 khuynh hudng ting dan theo mirc
b6 sung md ca va mirc bo sung 9% mé cao hon so véi ddi chimg [5].

4. KET LUAN VA PE NGHI
4.1. Két luin

Két qua thi nghiém cho thiy:

* Déi véi lon me:

- B6 sung m& cé tra vao khau phan lon me trude dé 1 tuan va sudt thoi gian nudi
con lam giam ty 1& hao mon 10 - 26% va it nhat & mic 8%, rat ngan thoi gian phdi
gidng tré lai 0,25 - 2,75 ngy va sém hon & mirc 6 - 8%.

- B6 sung md ca tra lam ting san luong sita tiét ngay thi 11, 18 va anh huong 16 &
muc 8% .

* P6i voi lon con:

- B6 sung mé& cé tra khong 1am anh hudng dén cac chi tidu vé sb con trong 6 va ty
1¢ nudi séng lon con dén cai sita, tuy nhién muc 6 - 8% c6 xu hudng tang Ién.

- B6 sung m& cé tra 1am ting kha nang sinh truéng cia lon con lic cai sita, trong
d6 mirc bd sung 6 - 8% c6 anh huong 16n hon cac mire con lai.

4.2. Dé nghi

Nghién ctru anh hudng cia cic mirc bd sung chat béo nhat 13 cac axit béo khong
no tir cac ngudn khac nhau vao khau phan lon nai dé danh gia kha nang mién dich, kha
nang tich liiy axit béo khong no thiét yéu & lon con trong céc giai doan nudi thit, ciing
nhu hiéu qua kinh té, nham d4nh gia day du va chinh xac hon vé anh huéng ctia md ca
tra ndi riéng va chit béo noéi chung dén ning suit chin nuoi.
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EFFECT OF PANGASIUS CATFISH OIL SUPPLEMENTATION IN DIETS
ON REPRODUCTIVE PERFORMANCE OF F1 (LANDRACE X
YORKSHIRE) SOWS AND THE GROWTH OF PIGLETS

Abstract. The experiment was conducted using 20 sows Fj(Landrace x Yorkshire) of
the 2-4th litters. Animals were randomly allocated into 5 dietary treatments with
different levels of ca tra oil supplementation (0, 2, 4, 6 and 8% as DM). The
arrangement of this experiment was completely randomized block design with 4
replicates. Oil was supplied when the sows got 107th day of pregnant until piglets
weaning. The results show that body live weight losses during laction period reduced
by 10-26%, the interval from weaning to first estrus was shorten by 0,25 - 2,75 days
and milk yield increased at 11 and 18 days when oil supplement levels of 6-8%;
however, oil supplementation to the sow’s diets did not affect the number of piglets
per litter and the survival rate at weaning, but improved piglet weight gain at
weaning.

Keywords: Pangasius catfish oil, lactation sows, piglets, reproductive performance,
weight gain



