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H¢ théng san xuat dya trén dong ¢6 1a mot nha cung cap bén vimg va dang ke cac loai thue pham ngudn goc
dong vat trén toan thé gioi. Déi voi cac hé thdng nhu vay, cac bang chimg gan két 1am ndi bat tdm quan trong
ctia sy da dang thuc vat ddi véi hoat dong thich hop cua dat, thuc vat va dong vat. Sy da dang cua cac loai thirc
an gia stc voi liéu lugng va trinh ty an udng thich hop, c6 thé mang lai loi ich cho dong vat va mdi truong cua
ching 16n hon so v6i chi 6 mot loai thire an don 1¢. O day, chung ta xem xét tim quan trong cuia da dang thuc
vat doi véi dinh dudng, phuc lgi, sirc khoe va tac dong moi trudong cua dong vét dong thoi dua ra mot sb y tuong
méi vé thiét ké va quan ly ddng co dua trén su phirc tap hoa sinh ciia cic ngudn thire in thd xanh truyén thong va
phi truyén thdng. Nhimg nd lyc nhu vy s& doi hoi sy tich hop va tong hop vé hinh thai, sinh 1y sinh thai va hoa
sinh cta cac loai thirc an gia suc truyén théng va phi truyén thdng, ciing nhur vé hanh vi kiém an cua gia stc an
cO trén cac déng co da dang thyc vat. Do d6, thach thirc dat ra 1a doi héi phai lya chon td hop loai “phu hop”,
tap hop khong gian, phan phdi va quan 1y ngudn thirc an thé xanh sao cho ning sudt va su on dinh ciia cac cong
déng thyc vat va cac dich vu sinh thai do chan tha cung céip dugc nang cao. Tu d6 dua ra két luan réng ¢ su hd
trg thyc nghiém manh mé cho viéc thay thé cac dong co nong nghiép truyén théng don gian lam giam da dang
hoa thuc vat bﬁng nhiéu loai thirc an thd xanh b sung cho phép dong vat nhai lai lya chon ché d6 an co loi cho
dinh dudng, sttc khoe va phuc loi ciia chung, dong thoi giam cac tac dong tiéu cuc dén moi truong do hé thdng
san xuét chin nuoi.

Twr khoa: déng co da dang, dong vdt nhai lai, tac dong moi truong, dinh duong dong vat, sic khoe dong vat,
phuc lgi dong vat, chan nudi

GIOI THIEU

Nhiéu nghién ctru hién tai nhan manh tdm quan trong cta su da dang thuc vat dbi voi hoat
dong thich hop cua dat, thuc vat va dong vat an co (Eisenhauer va cs., 2018; Hautier va cs.,
2018; Schaub va cs., 2020). Diéu nay 1a do su da dang cua thyc vat anh huong dén cac thude
tinh vat 1y, hoa hoc va sinh hoc cua dét, ca gian tiép théng qua viéc thic day san xuit sinh
khéi va truc tiép thong qua cac loai thuc vat, dén cac thudc tinh va chic ning cua dat
(Coleman va cs., 2017). Thyc vat phat trién quan thé sinh vat trong d4t thong qua bo 1 va cac
chat hitu co trong dat, duoc ting 1én nho su da dang cua thuc vat (Zak va cs., 2003). Ngoai ra,
cac loai thuc vét khac nhau vé ciu triic va cac chit hoa hoc tiét ra cua bo & dudi mat dat, anh
huong dén hé sinh vt dat va lién quan truc tiép dén dinh dudng cua dat (Eisenhauer va cs.,
2017). Cac két qua gan day da ching minh tam quan trong cta da dang sinh hoc dat ddi véi
dinh dudng ctia dat va trén toan bo quan xa sinh vat (Delgado-Baquerizo va cs., 2020).

Lién quan d&én niang suét nhiéu nghién ciru va phan tich tong hop da chi ra rang da dang thuc
vat 1am tang ning sudt va sy on dinh cia cac cong dong thuc vat (Isbell va cs., 2015, 2017;
Prieto va cs., 2015). Ba co ché co ban dé giai thich mdi quan hé tich cuc giita da dang thuc vat
va nang suét thuc vat la sy khac biét trong viéc tuong tac tich cyc va tac dong chon loc
(Hector va cs., 2002). Su phan hoéa theo kiéu nay ndy sinh do su khac biét gilra cac loai vé cac
dic diém hinh thai va sinh 1y, cho phép sir dung khac nhau cic nguodn tai nguyén theo khong
gian va thoi gian, do d6 lam tang nang suét khi trong h6n hop. Tuong tac tich cuc 1a két qua
cta su tao diéu kién thuén loi giira cac loai [lién két c¢6 dinh nito tir cdy ho dau sang co
(Kakraliya va cs., 2018)], trong khi tic dong chon loc 1a két qua cua viéc ting xac suat xuét
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hién ctia cac loai hoat dong tot nhat trong mot moi trudng phat trién nhat dinh (Valencia va
cs., 2018).

Su da dang hoa thyc vat vbn co trong céac quﬁn x4 thuc vat, rat quan trong vé& mat sinh hoc dbi
voi dong vat nhai lai vi mot ) Iy do. Sy pha tron ché do an uéng dugc cho 1a c6 loi cho dong
vat dn c6 bang cach cho phép hép thy can bang hon cac chat dinh dudng (Provenza va cs.,
2003) hoac lam pha loang chét doc an vao (Marsh va cs., 2006). Su da dang hoa thyc vat cing
c6 thé giup chéng lai doc tinh do cac chit chuyén héa thu cap cua thuc vat don 1¢ géy ra, boi
vi cac chat dinh dudng lam giam tac dong ti€u cuc sau khi an ctia mot s6 chat doc nhét dinh
thong qua vi¢c tang cuong con duong giai ddc va thai trir (Illius va Jessop, 1995). Ngoai ra,
viéc tiéu thu da dang thuc vat, voi lidu luong thich hop, c6 thé mang lai loi ich vé mit y hoc
(Cozier va cs., 2006), cai thién chat luong san pham (Vasta va cs., 2019), va giam cac tac
dong tiéu cuc dén moi trudong tir dong vat nhai. Cudi cung, cac ca thé khac nhau vé nhu cau
chét dinh dudng va kha nang chong chiu v&i chit doc do su khac biét vé hinh thai va sinh ly
vbn c6 (Provenza va cs., 2007).

Mic du ¢6 nhiéu béng chung thyc nghiém vé thm quan trong cua sy da dang thuc vat dbi voi
dat, thuc vat va dong vat nhai lai va ddi voi 1gi nhuan cua nong dan nhung cac h¢ théng dong
c6 hién nay thuong bao gom mot hodc mdt vai loai thuc vat duoc biét dén rong rai (Schaub va
cs., 2020). Can thiét ké cac hé thong ddng co da dang, dé thay thé cac hé théng dong co truyén
thong han ché vé tinh da dang. Tuy nhién, vi€c tao ra cac hé thong chin tha dua trén dong co
da dang dé cai thién san xuat va phic loi cua dong vat nhai lai, déng thoi giam tac dong dén
moi truong, 1a mot thach thirc 16n. N6 doi hoi mét tap hop rong 1on cac cong viée phén tich,
tich hop va tong hop kién thirc vé hinh théi, sinh 1y va hoa sinh ¢ céc loai thuc vat va cip do
sinh hoa, va vé su tuong tac gilra cac loai thyc vat/kiéu gen/dinh dudng trong diéu kién chan
tha. TUr sy phtc tap nay, c6 thé tao ra hdn hop dong co ma mot mit nang cao ning suit thong
qua cac tuong tac bd sung tich cuc gilra cac loai, mat khac, ting cuong stic khoe vat nuoi,
phuc loi va hiéu qua str dung chét dinh dudng cua dong vat nhai lai.

Ché d6 dn da dang thuce vat & loai nhai lai

Su da dang vé ché d6 an udng 1a phd bién & cac loai dong vat an co ndi chung va dong vat co
v noi riéng. Khi dugc phép lua chon trong sd cac loai thirc an thay thé c6 nhiéu loai va ham
luong chét dinh dudng va chét chuyen hoa thir cap khac nhau, dong vat nhai lai hoc céach lya
chon ché d¢ an da dang dap ung yéu cau dinh dudng ciia chiing va tranh duoc doc tinh va rdi
loan dinh dudng (Villalba va cs., 2002, 2004). Han ché dinh dudng va han ché giai doc da
duoc dé xuat nhu 1a co s sinh hoc thay thé cua cac ché do an khac nhau. Gia thuyét “han ché
chat dinh dudng” hodc “bd sung chat dinh dudng” cho ring khong mét loai thyc vat nao co
thé cung cép tat ca cac chat dinh dudng theo ty 1¢ can thiét cho dong vat an co va do do viéc
phéi tron khau phan cho phep luong dinh dudng can bang hon (Rapport, 1980). “Gia thuyet
gi61 han giai doc” lap luén rang he thong giai doc ciia dong vat khong ¢ kha nang chuyen hoa
luong chat chuyén hoa thtr cip cao co trong mdt loai thuc vat don 1, va do do, chat chuyén
hoa thir cp an vao dudi dang hdn hop it doc hon vi chiing it ¢6 ddc hon va c6 kha ning giai
doc bang cac con duong khac nhau (Freeland va Janzen, 1974). Nhiing gia thuyét nay khong
loai trir 1an nhau va ca hai déu gia dinh vé mot co ché hanh vi va sinh 1y co ban.

Sy chén thirc an thoang qua cling di duoc dé& xuat nhu mot giai phap thay thé khong loai trir
1an nhau cho viéc can bang dinh dudng va pha loang doc t6 dé giai thich sy ua thich mot phan
va ché d6 an da dang & dong vat nhai lai (Provenza, 1996). Co ché co ban cta viéc chan thirc
an 1a mbi lién hé giira cac thu thé cam quan (phan Gmg v6i mui vi, két cau, khia canh thi giac
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NGUYEN VAN QUANG. T hiét ké d‘é‘ng co chan tha da dang thuc vat dé cai thién san xudt va phuc loi cua ...

ctia thyc pham) va cac thu thé noi tang (phan Gmg vdi cac kich thich hoa hoc va vat 1y), cho
phép dong vat an co hoc hoi théng qua cac hau qua sau khi an (Provenza, 1995). Di umg thuc
pham tam thoi phét trién khi cung mot loai thyc pham duoc tiéu thy qua thuong xuyén hoac
du thira, khi thuc pham d6 bi mat can bang dinh dudng, bi han ché vé ham luong chat dinh
dudng hoic khi n6 co doc td (Provenza, 1996). Thong qua co ché nay, dong vat cb ging dap
g céac yéu cau trao doi chit cia chung va dat dugc can bang ndi méi (Villalba va Provenza,
2009). Luu ¥ rang, dong vat ¢ thé phat trién sy chan tam thoi ngay ca ddi voi ché do an can
béng dinh dudng, vi dong vat s€ no khi an nhiéu 1an hodc thira cung mot loai thuc an
(Provenza, 1996).

Tom lai, gia thuyet chan thirc an thoang qua cho thdy rang sy da dang trong ché do an udng
dua trén cac r6i loan dinh dudng va doc td do dong vat nhai lai tiéu thu thire an khong can
bang dinh dudng hodc c6 kha ning giy doc hai. Nhimg rdi loan nhu vdy (Vi du: nhiém toan,
tang uré huyét, day hoi, nhiém doc) thudng xay ra khi dong vat an co phai déi mat véi thirc an
don 16. Néu c6 sén thirc dn bd sung thay thé, dong vat c6 thé vuot qua han ché nay thong qua
viéc Iya chon ché do an cua chung.

TAm quan trong ciia ddng cé da dang thuwe vat doi véi dong vat nhai lai
Chit dinh dwéng, chit chuyén héa thiv cdp va hwong vi trong ché dé an da dang thuc vit

DPong vat nhai lai dn c6 c6 nhiéu loai thanh phan hoa hoc khac nhau phai d6i mat véi nhiém
vu phirc tap 1a xay dung mot ché d6 an udng véi ty 1¢ va ndng do chat dinh dudng thich hop
dé dap mg nhu cau ca nhan cua ching, dong thoi can bang viéc tiéu thu cac chat chuyén hoa
thir cap co kha nang gay doc (Villalba va cs., 2017). Trong qua trinh nay, dong vat tiép xuc
v6i nhiéu loai huwong vi khac nhau anh huong dén hanh vi lua chon thirc dn cta chung khi
chan tha (Villalba va cs., 2011). Phan nay xem xét anh hudng ciia céc chét dinh dudng, chat
chuyén hoa thr cdp va huwong vi trong qua trinh chin tha trén mét s6 khia canh chinh cta dinh
dudng dong vat, stic khde, phic lgi va tdc dong moi truong.

Luwong chit dinh dwéng ciia ché d¢ an da dang thuee vit

Su da dang ciia thirc an gia stic va cac chat sinh hoa c6 sin trong ddng co c6 thé nang cao loi
ich dinh dudng ma thirc an chian nudi mang lai cho dong vat nhai lai vi méi quan hé b6 sung
gifta nhidu ngudn thirc an trong ty nhién gitp cai thién thé chit cua dong vat (Tilman,
1982). Piéu nay 1a do ché d6 an da dang thuc vét cung cap cho dong vat nhai lai nhiéu loai
hoa chat sinh hoc (chat dinh dudng va chéit chuyén héa thir cip) cho phép tao ra cac hiéu img
lién két va hd tro voi kha ning nang cao hiéu qua st dung chit dinh dudng so véi cac loai
thirc an tho xanh trong nuoi don thyc vat (Waghorn va McNabb, 2003). Pa dang sinh hoc
trong cac dong co co thé din dén cac tac dong tich cuc lién két gitta cac loai thirc an gia stc,
giip cai thién dinh dudng (Vi du, gitt nito, kha nang tiéu hoa trong khau phan an) va phuc lgi
clia vt nudi (tirc 1a giam cang thang do thic dn don 1é ¢ thanh phan dinh dudng khong can
bang va huong vi don di¢u).

Dong vat nhai lai két hop cac loai thuc an thay thé dan dén mot ché do6 an uéng can béng voi
luong hép thu 16n hon so voi cac loai don 1¢ (Villalba va cs., 2015). Vi du, ctru va dé an ché
d6 an hon hop trong dong c6 hién thi lugng chat kho hang ngay 16n hon hai 1an hoic nhiéu
hon gia tri ti€u thy tham chiéu thu duge & dong vat dugc cho an thirc an thé cé gia tri dinh
dudng tuong tu (Meuret va Provenza, 2015). Viéc tiéu thu céc loai dau khac nhau c6 thanh
phan hoa hoc tuong phan va sy hién dién ctia chat chuyén hoa thir cip dan dén cac hiéu img
lién quan, nhu kha ning phan hiy protein trong da co thip hon mtc trung binh cta timg loai
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thirc an gia stic. Piéu nay lam giam sy hinh thanh amoniac dong thoi ting lugng protein trong
khau phan an dén rudt non (Waghorn, 2008).

Gia suc dugc cho an cac thanh phan cua tong khau phan hon hop trong mot thir nghiém lua
chon tir do c6 thé chon khau phan phu hop dé dap tng nhu cdu ca nhan cia chung, ma khong
anh huong dén tang khéi lwong (kg/ngdy) va hiéu qua chuyén hoa thirc in so v6i khau phan
hdn hop ngin can dong vat lua chon thanh phan riéng 1¢ (Moya va cs., 2011). Hon nira, cic ca
thé dong vat khac nhau dang ké vé ty 18 protein/ning luong wa thich cia ching, din dén chi
phi thirc an/ngdy va chi phi/kg ting khdi lwong thip hon so véi cac dong vat dugc cho dn
khau phan hén hop toan phan (Atwood va cs., 2001). Trong mot nghién ctru ciia Lagrange va
Villalba (2019) vé clru dua ra su lua chon tu do vé ba loai cay ho dau, khac nhau vé ham
luong chat dinh dudng va chit chuyén hoa thir cip, cho thay luong dn vao va kha ning tiéu
héa ché dd an dugc tang cuong so voi an cac loai thuc vat don 1¢é. Dé dugc cho an ty do 5 loai
cay bui da chon ché do an hdn hop c6 kha nang ti€u hda cao hon so voi ddi chuing dugc cho
an cac loai cay bui don 1¢ (Egea va cs., 2016).

Tdc dong dén moi truwong ciia ché dp an da dang thuc vit

Thire an gia stic két hop véi su da dang ciia cac thanh phan sinh hoa c6 thé gop phan lam giam
lugng carbon va nito & dong vat nhai lai, mét thude tinh tich cuc lam tang gia tri cho céc san
pham chin nudi ngoai chét luong dinh dudng cta chung (Patra va Saxena, 2010). Nguoi ta
thira nhan ré‘mg mot san phém phu tiéu cyc cua hé théng san xuat dong vat nhai lai dan dén tac
dong tiéu cuc dén moi trudng (de Vries va cs., 2015). Ngudn phat thai khi nha kinh (KNK)
16n nhét tir chin nudi bo thit 1a métan trong rudt (CHy ), chiém tir 56% (Rotz va cs., 2019) dén
63% (Beauchemin va cs., 2010) cua tat ca cac khi nha kinh tir nganh chin nudi bo thit va 39%
tong lugng phat thai KNK tir nganh chin nuéi. Métan 1a mot san pham phuy ciia qué trinh 1én
men vi sinh vat thirc an trong da co, biéu hién su hao hut nang luong cho dong vat nam trong
khoang tir 2 dén 12% tong ning luong tiéu thy trong khau phan in (Johnson va Johnson,
1995). Thuic 4n gia suc c6 ham lugng cacbohydrat khong dang soi cao, dugc 1én men dé dang
trong da co (tirc 1a cacbohydrat hoa tan cong véi pectin) va ty 1& cacbohydrat cau tric thap
(xenluloza va hemixenluloza), nang cao hiéu qua st dung chat dinh dudng cua gia stc, ting
khéi luong vat nudi cod thé so sanh véi viéc cho an khau phﬁn ngtl cbe cao (Chail va cs.,
2017; MacAdam, 2019). Nhitng chit héa hoc nay 1am ting ty 18 vi khudn c6 kha ning tao
propionat va giam san xuat hydro, dan dén giam phat thai CH,so vé6i thirc dn chin nudi c6
ham luong carbohydrate khong soi thdp hon (Stewart va cs., 2019).

Viéc két hop cac loai giau chat chuyén hoa thir cap hoat tinh sinh hoc trong cac dong co da
dang ciing 1am giam san xuat CH,trong da co. Vi du, cac loai cdy ho dau co chira cac hop
chit phenolic (tannin ngung ty) nhu cdy sainfoin di dugc chimg minh 1 1am giam phat thai
khi métan (Wang va cs., 2015).

Phat thai khi nha kinh tir cac hé thong chin nudi cling lién quan dén viéc san xuat oxit nito
KNK manh (N,0) (Rotz va cs., 2019). Muc d cao ciia amoniac trong nudc tiéu “diém néng”
1a ngudn cua khi nay duoc tao ra trong qua trinh nitrat héa va khir nito' cua vi sinh vat (Huang
va cs., 2015). Cac chién luoc dé giam thleu van dé du thira nito, dong thoi duy tri mirc ning
sudt cao clia vat nudi, doi hoi phai cung cip nhiéu duong va thirc an gia stc chira hoat tinh
sinh hoc lam tang kha nang gitr nito hodc giam ty 1¢ that thoat nito qua duong t1eu Su thay
d6i trong con dudng bai tlet nito tir nudc tiéu sang phéan c6 nghia la cac phan nito 6n dinh hon
trong phan vi nito cht yéu lién két v6i cac hop chat hitu co nhu chat tay rira trung tinh va chét
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NGUYEN VAN QUANG. T hiét ké d‘é‘ng co chan tha da dang thuc vat dé cai thién san xudt va phuc loi cua ...

tdy rira axit nito khong hoa tan, lam giam ty 1& that thoat nito ra méi truong (Grosse
Brinkhaus va cs., 2016; Stewart va cs., 2019).

Luwong chit trao doi chét thiv cdp va cdc tdc dong dpc hai trong ché dp an da dang thuc vit

Céc loai dong vat nhai lai gam co trong céc déng co da dang thuong gap céac loai thuc vat,
ngoai chit dinh dudng, con chira cac chét trao d6i thu cép c6 kha nang doc hai. Pong vat an
c6 ¢6 va c6 thé an chat doc 1én dén ngudng duoc xac dinh boi kha ning giai doc tiém ning
cua chung (Diding va cs.,2005). Viéc dat duoc tiem nang nay phu thudc vao su san co cua
chat dinh dudng, vi cac chat dinh dudng (carbohydrate, protein) 1a can thiét dé cung cip ning
luong cho cac co ché gidi doc (Villalba va Provenza, 2005). Hon nira, boi vi cac chit doc
khéc nhau c6 thé duoc chuyén hoa thong qua céc co ché gidi doc dac bi¢t, luong thirc an s€ it
bi anh hudng hon néu tiéu thu nhiéu loai chét trao d6i thir cAp dé khong c6 con dudng giai doc
don lé nao bi bdo hoa trong qua trinh nay (Freeland va Janzen, 1974). Tuong tu nhu vay, cac
chit trao ddi thir cAp co thé lién két v6i nhau tao thanh cac lién két phan tir 6n dinh trong
duong tiéu hoa (vi du, tannin ngung tu trong alkaloid hoic alkaloid-saponin) khong dugc hap
thu va sau d6 dugc thai ra ngoai qua phan, giap vo hi¢u hoa cac tac dong ti€u cuc sau ti€u hoda
cua chung. Nhitng con ctru dugc cho an thurc an cé cac alkaloid khac nhau va tannin hodc
saponin ¢ déc, an nhiéu thie an hon so véi khi chi cho an thie dn c6 alkaloid (Lyman va cs.,
2008). Tuong tu nhu vay, khi gia stic va ctru chin tha trudc tién thirc an thd xanh cé nhiéu
tannin hodc saponin, sau do chiing tang thoi gian chan tha trén co c6 chira alkaloid (Owens va
cs., 2012). Sy tao phtric ctia tannin ngung tu voi alkaloid da dugc xac nhan trong cac nghién
ctu in vitro (Clemensen va cs., 2018).

Sw hdp thu chét chuyén héa thir cip va tic dung ciia thuéc 6 ché dé an da dang thue vit

Trong cac h¢ thdng chin nudi tham canh hién nay, viéc cho an hau nhu chi dya vao cic chit
chuyén héa co ban cta thuc vat (chu yéu 1a carbohydrate va protein). Cac loai va khau phan
thirc an thé xanh dugc cai thién c6 néng do thip va cdu trac ctia chat trao do6i thir cap do tac
dong doc hai tiém an cta chung (xem phan trudc). Tuy nhién, cht trao d6i thir cdp & licu
luong thich hop ¢ thé mang lai loi ich vé mit y hoc (Moreno va cs., 2010). Ngoai ra, c6 bang
chtng cho thiy dong vat dn co cam nhan dugc vé nhimg loi ich ndy va c6 kha ning tu tim va
st dung chung (Hutchings va cs., 2003).

Nhiém ky sinh tring dai dién cho mot trong nhiing vat trung gian chinh thich thirc sirc khoe
ctia dong vat nhai lai (Hoste va cs., 2006, 2015), budc phai danh d6i gitta dinh dudng va ky
sinh trong cac quyét dinh kiém an (Hutchings va cs., 2000). Dé chdng lai cac tac dong tiéu
cuc cua dong vat an co ky sinh ciing dd phat trién cac co ché hanh vi dé ty lya chon thuc
pham 1am thubc véi liéu lugng hiéu qua cta chat trao doi thur cap (vi du: alkaloid, tecpen,
phenol) dé giam thiéu doc tinh (Villalba va cs., 2017). Co ché nhu vay lién quan dén mdi lién
hé giita huong vi thuc phdm véi tic dung chita bénh sau khi an ctia n6 (tirc 13 tu dung thude
du phong; (Juhnke va cs., 2012), hodc viée tiéu thy thuong xuyén lidu luong nho thudc chat
trao dbi thir cap hang ngay v6i ché do an cua dong vat (tire 14, mot co ché “nudi dudng chuyén
tiép” phong ngira hoic du phong (Villalba va cs., 2014).

Theo cing mdt logic duoc mé ta dbi voi cac chit dinh dudng, sy da dang cia cac chat trao dbi
th cép duoc phém tr mot loat cac thirc dn chin nudi khac nhau v&i cac co ché tac dong
chbng ky sinh tring khac nhau, c6 thé 1am ting hiéu qua cta ching so v6i cac chit trao ddi
thir cip don 1¢ (Hoste va cs., 2006). Hon nira, vi sb lugng 16n chét trao d6i thir cap duoc yéu
cau dé dat duoc lidu luong chdng ky sinh tring c6 ¥ nghia ¢ dong vat nhai lai (Waghorn va
McNabb, 2003), mot ché do dn da dang véi nhiéu chét trao ddi thir cap cé thé cho phép dong
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vat thu hoach s6 luong va ty 1& chét dinh dudng thich hop trong khi tiéu thu cac chat trao d6i
thir cap chdng ky sinh trung da dang voi it don tac dung phu co6 hai cho dong vat. Do do, su
b6 sung gila nhiéu phan tir hoat tinh sinh hoc ¢ kha ning tang cuong tac dung y hoc so voi
cac hoa chat don I¢ (Spelman va cs., 2006). Do do, ban chat ciia mbi quan hé gitra cac chat
trao ddi thir cap can phai duoc xem xet trén co so ting truong hop, dé ¢ dugc thong tin dang
tin cay vé viéc liéu su két hop cua cac hop chét trong mot ché do an uéng da dang c6 mang lai
tac dung hd trg, d6i khang hay doc 1ap voi thude hay khong.

Thay doi hwong vi va phiic lpi dong vit 6 ché dp an da dang thue vit

bong vat an co da tién hoa chon mot ché dd an da dang véi céac kinh nghiém va kha nang
khac nhau (Villalba va cs., 2015). Ngudi ta ciing lap luan rang da dang ché do an udng lam
giam cang thang oxy hoa va sinh 1y, dong thoi cai thién tinh trang dinh dudng va phuc loi ciia
dong vat (Beck va Gregorini, 2020). Thirc an da dang cung cép cho dong vat nhitng trai
nghiém cam quan va sau khi an da dang dé ting tinh thém an (Villalba va cs., 2010). Nhiing
con curu dugc cho an cung mot khéu phﬁn nhung véi sy lya chon cac huong vi khac nhau ti€u
thy nhiéu chat khoé hon va c6 xu huéng ting khéi lwong hon so véi nhitng con clru duoc cho
an cung mot khau phan nhung chira cac huong vi don 1¢ (Villalba va cs., 2011). D6i véi chit
doc hodc chat dinh dudng, dong vat an co6 chan tha cac loai thyc vat don 1¢ hodc khau phén
don diéu s& co cam giac no dic trung do su khac biét thirc dn nhat thoi gdy ra boi huong vi
dugc tiu thu qua thuong xuyén hodc qua muc, va cam gidc no co the gdy cing thang
(Provenza, 1996). Tuy nhién, néu c6 sin cac tiy chon da dang, dong vt tiép tuc dap tmg véi
cac muc khac nhau. Phan (mg nay mot phan duoc cho 13 do dic tinh cam quan cua thyc pham
bo1 vi mdt con vat ngung an mot loai thuc pham c6 huong vi thuong s€ an mot loai thuc pham
khéc hodc cung mdt loai thuc phém dugc trinh bay véi mét huong vi khac (Atwood va cs.,
2001). Cho 4n dé no lam giam phan tmg cta té bao than kinh viung dudi d6i dbi véi thi giac
va/hodc mui vi ctia thirc in ma con vat da no, nhung khién phan tng ctia nhing t& bao than
kinh twong tu d6i voi thirc an khac ma con vat khong duoc no twong d6i khong thay doi
(Rolls va cs., 1986).

Su da dang Ve huong vi gép phan nang cao phuc loi dong vat boi vi cac loai dong vat dn co
noi chung tiép xtic v6i cac loai thic an da dang it co kha nang gap phai cac tinh huong cang
thang, ching han nhu that vong do thiéu thirc an thay thé de x@y dung mot ché d6 an ubng can
béng (Villalba va Manteca, 2019) hodc cam giac no do tiép xac nhiéu lan hodc qua mirc véi
cac nguon cap di liéu don 1¢ giong nhau (Catanese va cs., 2012). Phu hop v6i quan diém nay,
su da dang cua cac loai thirc an dugc cung cap cho ctru trong giai doan dau doi 1am giam nong
do cortisol trong huyét twong (mot loai hormone lién quan dén phan tng cing thang cua dong
vat ¢ vit), s6 lugng té bao lympho (Catanese va cs., 2013) va ting than nhiét do cang thang
trong cac thir nghiém ngoai troi (Villalba va cs., 2012) lién quan dén dong vat duoc cho an
khau phan don diéu lac dau doi.

Mot s6 khoang trong kién thirc hién nay

Bét chip nhimng phat hién méi duoc mé ta & trén, van con thiéu thong tin chinh lién quan dén
cac dic diém hoa hoc cta cac thanh phan thire an tho xanh khac nhau c6 thé gop phan vao céac
tac dong cu thé cia thirc dn thd xanh dbi v6i moi truong bén trong dong vat va cac tuong tac
hoa hoc tiém an khi dn nhiéu loai thirc 4n gia stc. Ngudi ta van chua biét liéu mot s6 thanh
phan it dugc kham phé cta thire an gia stic nhu chat xo hoa tan trong chat tay rira trung tinh
va cac carbohydrate khong cAu tric hoidc khong phai chat xo khac c6 khac nhau vé nong do
hodc thanh phan dé phan tng véi cac sinh vét khac nhau hay khong. hodc cac yéu td phi sinh
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NGUYEN VAN QUANG. T hiét ké d‘é‘ng co chan tha da dang thuc vat dé cai thién san xudt va phuc loi cua ...

hoc, hodc vé cach cac carbohydrate ndy twong tac v6i cac hoa chat khac nhu chét trao doi thr
cap (Hall va cs., 1999). Cac chuong trinh nhan gidng cdy thtrc dn hodc cac can thiép quan ly
déng co (tc la tan suét rung 14), hoac cac diéu kién sinh thai (vi du: khi hau, d¢ cao), co thé
anh huong dén ndng d6 hoidc thanh phan cua cac hop chit nay. Doi lai, mot sd thay doi nay co
thé gop phan ting cudng lién két hoa hoc gitra cac loai thirc an va do d6 tac dong dén mot s6
blen 80 chinh nhu hiéu qua sur dung nito cua dong vat nhai lai. Diéu tuong ty cling co thé noi
vé nong do, thanh phan va 4i lyc héa hoc ctia mot sb chét trao d6i thu cap nhu céac hop chét
phenolic (Mueller-Harvey va cs., 2019), thong tin s& 1 chia khoa dé thic ddy cac dic diém
cta thirc an gia stc giup ting cudng hiép luc giita cac loai. Cudi cling, can c6 mot co s¢ dir
liéu rong hon lién quan dén thoc an tho xanh va bd sung héa chit nhu nhimg gi
dugc Lagrange va cs. (2020) mo6 ta vé tac dung két hop ciia hai cdy ho dau 1a kim trong viéc
giam bai tiét nito qua nudc tiéu. Co sé kién thirc rong hon nay cé thé duoc ap dung & céac
ving sinh thai khac nhau trong cac diéu kién méi truong khac nhau va cé kha ning tac dong
cong hudng 16n hon khi cac loai khac nhau hodc mot sb luong 16n cac td hop dugc thu
nghiém.

San xuét dong vat nhai lai va da dang héa thuc vat

Pong co da dang giau chat hoa thyuc vat thuong cung cip mot ché do an udng giau dinh dudng
hon so véi viée nudi don, dan dén ting cuong lugng thirc dn thd xanh va dinh dudng cho dong
vat. Cac tac gia cho rang sy khac biét vé phuong phép 13 do cai thién dinh dudng va ting
lwong thirc dn cho bo an c6 trén cac dong coé khac nhau. Mot cach giai thich khac ¢ thé xay ra
d6i voi nang suat thay ddi ctia dong vat nhai lai khi phan tng v6i hdn hop thirc dn thd xanh
phtc tap 13 nhan dang loai, hoic dic diém nhan dang hoa hoc cua chit chuyén hoa thir cap,
quan trong hon muc do phic tap cua hon hop (Deak va cs., 2007). Hon nira, ngay ca trong
mot loai thirc an tho xanh, sy da dang vé kiéu gen ¢ thé anh huong manh mé dén nang sut
ctia dong vat an co (Kotowska va cs., 2010). Nong do chat chuyén hoa thi cap cua thyuc vat
cling c¢6 thé khac nhau giita cac kiéu gen, vi cic giébng c6 ham luong tanin cao va thap da
duoc xac dinh trong céc loai cay ho dau khac nhau c6 kha nang tac dong dén su bod sung va hd
trg gitra cac loai thirc an gia sic (Donnelly va cs., 1971).

Cubi cung, diéu kién khi hau ciing anh huong dén néng d6 ctia cac chat sinh hoa trong thirc
an chin nudi, diéu nay ciing c6 thé anh hudong dén sy hd tro va bd sung giira cac thire an
chin nudi. Thiéu nudc e ché hoat dong quang hop trong cic mod thyc vat, do su mat can
bang gitra thu nhan va sir dung anh sang (Reddy va cs., 2004), mot rdi loan chtrc nang din
dén viéc tao ra cac loai oxy phan ung. D6i lai, thuc vat co co ché giai doc cac loai oxy phan
Ung, voi mot s6 co ché lién quan dén flavonoid va cac hop chét phenolic nhu tannin, la chét
chdng oxy hoa (Gourlay va Constabel, 2019). Do do, it nhat mot sd hop chét phenolic trong
thue vat duoc ky vong s& lam ting su phat trién cua ching trong diéu kién thiéu nuoce
(Popovi¢ va cs., 2016). Nhiét do c6 anh huong manh mé dén sinh truong, phat trién va
thanh phan hoa hoc cua thyc vat (Buxton, 1996). Hoat dong ctia enzym tong hop lignin ting
1én trong thuc vat dé dap tmg voi su gia ting nhiét d6 (Buxton va Fales, 1994), trong khi ty
16 cao cua cacbohydrat phi cdu tric duoc chuyén hoa thanh cacbohydrat c6 cau tric
(Deinum va Knoppers, 1979).

N6i chung, co s& kién thirc rong hon vé su twong tac gitra nhiéu loai thirc an gia stuc va hoa
chét tir nghién ciru in vitro dén nghién citu in vivo - s€ cho phép dua ra du doan chinh xac hon
vé kha niang hop luc de tao ra mot dong co nong nghiép da dang. Can c6 nhirng nghién ctru dé
c6 duoc sy hiéu biét tot hon vé tac dong cia cac yéu t6 moi truong ddi véi hoa hoc thyuc vat
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va tdc dong cua chung doi véi sy tuong tac gilra cac loai thirc an gia stic dugc ti€u thu trong
cac ch¢ do an da dang.

Thiét ké dong c6 da dang thue vt

Pa dang thuc vat co tiém ning ting cudng cac dich vu sinh thai trén déng c6 nhu dinh dudng,
strc khoe va phiic loi dong vat, dong thoi giam tac dong dén méi trudng. Tuy nhién, sy da
dang ddng c6 khong chi don gian 13 tron va gieo cang nhiéu loai thic in gia stc cang tdt
(Sanderson va cs., 2007). Cac loai va $6 lugng thirc an chan nu6i khac nhau cung vai viée bd
tri khéng gian va st dung chung dung lac 1 nhimg bién sb chinh can dugc xem xét khi thiét
ké cac déng co da dang va da chiic nang. Budc dau tién trong viéc thuc hién nd luyc nay doi
hoi phai lya chon céac loai va ) luong thure an gia suc dap ung cac muyc tiéu cu thé cua hé
thdng (Sanderson va cs., 2007). Sau do, cic nha quan 1y nén dit ra cau hoi (1) liéu loai dugc
chon c6 thé chiu dung dugc cac didu kién moi ‘truong mong doi (vi du: déac diém dat, khi hau,
su canh tranh giita thyc vat va thuce vat), (2) néu loai duoc chon trong hdn hop hoac theo khi
(vi du: khong gian sap Xep, kién trac cuia canh quan hodc canh quan héa hoc), va cubi cung ho
phai (3) phat trién mot ké hoach quan ly thich tng (vi du, théng qua quan 1y chan tha) két hop
giam sat dai han. Trong phan tiép theo, ching t6i dua ra mot sd ¥ tudng lién quan dén viée
thiét ké thé cta cac dong c6 da chirc ning trong bdi canh cua cc cau hoi va nhiém vu da dé
cap & trén, v6i muc dich kich thich nghién ctru méi vé nhing 16 hong kién thirc duoc xac dinh
trong qua trinh nay.

Nhan dang loai

V6i kién thirc hién tai, c6 thé 1ap luan rang nhan dang loai (phan loai & cap do loai/giéng cay
trong) dé thlet ké cac hé thong dong co noéng nghi¢p da dang la rit quan trong ddi voi ning
suat va sy on dinh cua dong co cling nhu d6i VOl nang suat dong vat va tac dong moi
truong. Lot ich cua da dang thyc vat ddi voi nang suét va su on dinh d3 duoc ghi nhan day du
d6i véi cac cong dong tu nhién (Isbell va cs., 2009); tuy nhién, né 14 tvong duong vdi cac hé
théng ddng co6 nong nghiép (Jing va cs., 2017). Viéc lya chon day du cac loai 1a mot thach
thirc 16n trong viée thiét ké cac dong co da dang (Tracy va cs., 2018). Diéu nay 1a do hau hét
cac cong dong da dang trén dong co co xu hudng bi thdng tri boi mot hodc hai loai theo thoi
gian (Skinner va Dell, 2016. Viéc lya chon loai thich hop cling rat quan trong khi d6i mat voi
b1en d6i khi hau, vi can xem xét viéc st dung cac hdn hop da dang c6 tiém ning tao ra ning
suét trong cac tinh hudng khi hau khé khin hon nhu dy doan ting nhiét d6 méi trudng xung
quanh, han han va noéng d6 CO, trong khi quyén ting cao. Pdng co da dang, thich nghi tot hon
v6i nhing thay dbi cua diéu kién moi trudng, sé 1a nhitng ddng c6 bao gdm céc loai khac nhau

vé kha ning chdng chiu, va do d6 phan img voi nhiing thay doi ciia cac thong s6 khi hau khac
nhau. Cac quan xa thuc vét da dang vé chirc nang thuong thé hién nang suat 6n dinh theo thoi
gian hon so voi cac cong dong thyc vat gébm it nhom chitc ning hon (Yachi va Loreau,
1999). Viéc xac dinh cac hdn hop co-ho dau da dang vira phai, dic trung cho timg dia diém va
st dung nhiéu hon céc loai thirc dn thd bd sung nhu cé C; va C4 dé kéo dai mua chin tha va
tao ving dém chdng lai su bién d6i thoi tiét ciing dd dugce dé xut nhu cac chién luoc dé cai
thién kha niang phuc hdi ctua dong co phai déi mat véi nhitng thay ddi ctia khi hau (Tracy va
cs., 2018).

Bén canh nang suét va sy 6n dinh trong san xuét, viéc lua chon danh tinh loai can phai xem
xét viée cai thién ning suit vat nudi dong thoi giam tac dong dén moi truong. Viée thuc hién
muc tiéu nay doi hoi phai khai thac day du sy da dang hoa thyc vat cia ca chét chuyén hoa so
cép va thir cap. Giéng nhu phan tng cua san xuat thuc vat dbi v6i cac hdn hop thirc an tho
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NGUYEN VAN QUANG. T hiét ké d‘é‘ng co chan tha da dang thuc vat dé cai thién san xudt va phuc loi cua ...

xanh da dang, ning suit ciia dong vat ddi véi cac hdn hop phirc tap ciing twong duong nhau,
diéu nay duoc giai thich thong qua cac muirc dd bd sung khac nhau giita cac loai. Do do, viée
lwa chon day du danh tinh loai tir phia dong vat doi hoi phai c6 kién thire siu sic vé dic diém
hoa hoc cua timg loai thirc dn thé xanh va su twong tac gitra cac yéu td cua chung, vi loi ich
cua dinh dudng dong vat, phuc lgi, strc khoe, nang suét va tac dong moi truong.

Phwong phdp tiép cgn mé hinh héa

Theo ly thuyét sinh thai hoc, viéc lya chon céc loai thire an thé xanh dé tao ra cac dong co da
dang chu yéu dua trén niang suit cta cac loai trong méi truong dia phuong ciing nhu sy phan
hoéa, twong tac tich cuc va kha nang chong chiu v6i x4o tron va cang thang giita cac loai. Theo
do, viéc lua chon cac loai thich hop dé thiét ké cac dong co da dang 1a mot qua trinh doi hoi
sy hiéu biét sau sic vé cdu triic va chirc ning cua cac loai thirc 4n gia suc va mdi tuong tac
gitra chung. Do su phuc tap cua cac dong ¢ da dang, md hinh chirc ning-cdu trac cdy trong
dai dién cho mét cong cu quan trong dé tong hop va tich hop klen thire cling nhu nhén ra céac
van dé nghién ctru (Evers va cs., 2019). Cach tiép can nay xuat hién tir cac loai don 1¢ hodc
cac dang ting trudng, tiép tuc v6i cac mo hinh dy doan hanh vi ciia cac hdn hop don gian xem
xét timg loai riéng biét, thé hién su phirc tap 16n cua dau vao va dau ra cho cac dong co da
dang (Moore va cs., 1997). Gan day hon, cac nd luc mé hinh héa di tip trung vao cac phuong
phap tiép can chirc ning-cdu trac v6i gia dinh rang chirc ning dong co da dang c6 thé duoc
giai thich bang gia tri trung binh ciia cac thudc tinh sinh hoc (tic 14 cac dac diém chirc ning)
ctia cac nhom thie dn gia sic cdu thanh cua né (Jouven va cs., 2006). Cac dic diém chirc
nang co thé lién quan dén dong lyc san Xuét (Craine va cs., 2002), diéu kién moi truong (Diaz
va cs., 1998) va phan Ung véi su rung 14 (Louault va cs., 2005). Cac mo hinh trong tuong lai
nén két hop cac dic diém chuc ning bd sung lién quan dén dic diém hoa hoc cua loai, ching
han nhu loai va ndng dd chat chuyén hoa thir cdp, carbohydrate hoa tan trong nudc hoic
protein phan huy trong da co, tich hop kién thirc c6 san vé cac thudc tinh sinh hoc véi kich
thude hoa hoc dé c6 duoc cac kich ban phat trién hon vé nhimg loi ich tong hop cua cac dong
c6 da dang.

Ngoai cac phuong phap tiép cin chirc ning-cau trac, cac phuong phap du doan tinh toan da
xudt hién trong linh vuc kham pha thudc méi nhu 1a cach hiéu qua vé thoi gian va chi phi dé
kham phéa cac két hop hoa hoc tiém ning thanh céng trong diéu tri bénh (Preuer va cs.,
2018). Su két hop thude dugc nghién ctru trén cac linh vycy té khac nhau, chang han nhu ung
thu, bénh do vi rat, nhiém nim va vi khuan bang cach str dung cac phuong phap dy doan lya
chon céc két hop thudc hiép ddng méi tir bo dit liéu dao tao véi thong tin san co vé cac két
hop diéu tra (Bulusu va cs., 2016; Preuer va cs., 2018). Mgt cach tlep can tuong tu co thé
dugc thyc hién dbi voi thiét ké dong co dua trén cac lién két hoa hoc, voi cac bo dir liéu dao
tao tir cac twong tac dinh dudng dugc thu thip trong nhiéu nghién ctru, nhdam kham pha cac
tuong tac hiép ddng mai giira cac loai thic an gia stic khac nhau.

Phwong phdp tiép cgn nghién ciru in vitro

Theo truyen thong, cac nghién ctru in vitro da dugc sir dung dé sang loc kha ning phan huy
tiém 4n va cac tic dong moi trudng (thong qua viée san xuat CH, va CO,) cua cac loai thirc
an th6 xanh (Roca-Fernandez va cs., 2020) va tac dung y hoc cua thyc vat chira hoat tinh sinh
hoc (Githiori va cs., 2006) vdi chi phi thip, quay vong nhanh va két qua co thé 13p lai. Sau khi
danh gia can than cac két qua thu dugc, cac nghiém thirc ing vién c6 trién vong nhat dugc thir
nghiém in vivo. Cac k¥ thuat san xuét khi lién quan dén thoi gian da duoc sir dung rong rai dé
dinh lugng dong hoc cia qué trinh Ién men thirc an cho gia stc nhai lai (Groot va cs.,

10


https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B58#B58
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B58#B58
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B58#B58
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B58#B58
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B58#B58
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B58#B58
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B58#B58
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B126#B126
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B126#B126
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B126#B126
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B126#B126
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B126#B126
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B126#B126
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B126#B126
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B97#B97
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B97#B97
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B97#B97
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B97#B97
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B97#B97
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B97#B97
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B97#B97
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B38#B38
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B38#B38
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B38#B38
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B38#B38
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B38#B38
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B38#B38
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B38#B38
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B47#B47
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B47#B47
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B47#B47
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B47#B47
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B47#B47
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B47#B47
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B47#B47
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B112#B112
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B112#B112
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B112#B112
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B112#B112
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B112#B112
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B112#B112
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B112#B112
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B18#B18
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B18#B18
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B18#B18
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B18#B18
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B18#B18
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B18#B18
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B18#B18
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B146#B146
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B158#B158
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B158#B158
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B158#B158
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B158#B158
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B158#B158
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B158#B158
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B158#B158
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B68#B68
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B68#B68
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B68#B68
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B68#B68
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B68#B68
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B68#B68
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B68#B68
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B72#B72
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B72#B72
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B72#B72
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B72#B72
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B72#B72
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=vi&u=https://www.frontiersin.org/articles/10.3389/fsufs.2020.596869/full%23B72#B72

VIEN CHAN NUOI - Tap chi Khoa hoc Cong nghé Chan nuéi - S6 131. Thang 1/2022

1996). San lwong khi (CH, va CO,) ¢ thé dugc dinh luong va bién nay co twong quan thuan
voi ty 1€ ti€u hoda cao hon, ham lugng nang lugng 16n hon cia thic an thé xanh va hi¢u ung
lip ddy c6 kha niang giam (Blimmel va cs., 2005). K§ thut ndy ciing cho phép uéc tinh su
bién mat chat hitu co va hiéu qua 1én men (Bliimmel va cs., 1997). Nhiéu nghién ctru gan day
kham pha cac phuong phép tiép can san xut khi trong nghién ctru in vitro bang cach sir dung
két hop hdn hop thirc an tho xanh so v&i cac chat nén don 1é. Aufrére va cs. (2005) di chi ra
trong mot nghién ciru in vitro rang tron cdy dau sainfoin véi ¢o linh ling c6 thé 1a mot cach
hiéu qua dé giam d6 hoa tan N cua co linh ling nguyén chat, két qua sau d6 da dugc kham
pha qua nghién ciru in vivo voi két qua kha quan (Aufrére va cs., 2013). Twong ty nhu
vay, Niderkorn va cs. (2011) da thir nghiém hon hop co-ciy ho dau trong nghién ciru in vitro,
cho thy cay sainfoin c6 thé turong tac voi cac loai ¢6 khac nhau dé giam su phén huy protein
va san sinh CHy vo1 nhing tac dong ti€u cyuc nhat thoi d6i voi su tiéu hoa chit xo. Cubi cung,
nhung khong kém phan quan trong, 13 trong loai nghién ctru nay, sy thich nghi ctia ché d6 an
udng c6 thé anh hudng dén qua trinh tiéu hoa chét nén; do d6, nd can duoc kiém soat dé tranh
két luan sai (Gordon va cs., 2002).

Phwong phdp tiép cin tiv dwéi lén

D6i véi viée phat hién ra cac loai thubc méi thong qua viéc quan sat dong vat an co hoang da
bi bénh tu chon cdy trong tu nhién (Huffman, 2003), c6 thé tim hiéu thém vé cach phéi hop
thirc n tong hop bang cach quan sat cach dong vat nhai lai lya chon ché d6 an ctia ching tir
cac dong co da dang. Cach tiép cin nay da duoc 4p dung trong viéc thiét ké hdn hop co-cay
ho dau véi kha nang sinh khéi phéan anh ty 1¢ dugc dong vat uu ti€n lga chon trong cac tinh
hudng lira chon ty do (Chapman va cs., 2007). Ciru va gia stc chin tha c6 laa mach den lau
nam — dong cd co ba 14 trang, ludn thich c6 ba 14 hon c6 lta mach den theo ty 1& 70:30
(Rutter, 2006). Do d6, su san c6 cta cac loai thuc vat duoc 1ap ké hoach dua trén ty 1€ thu
duogc tir sy uva thich cuia dong vat (Chapman va cs., 2007).

Trong mdt nghién ctru gan day, ciru con dugc cung cap tat ca cac lua chon c6 thé c6 2 loai
va 3 loai gilta cdy déu sainfoin, chan chim va c¢ linh lang. Céc loai dong vat da chon céc
cay ho dau nay theo ty 18 70:30 va 50:35:15 cho cac két hop nhi phan va tam phan, tuong
tmg (Lagrange va Villalba, 2019). Cac con ctru t6 ra ua thich c6 linh ling cao nhét, trung
gian 1a cay sainfoin va thap nhat dbi v6i cé chan chim. Sau d6, kha ning phan huy trong
nghién cuu in vitro va dong hoc san xuét khi cta cac hon hop khéc nhau ctua cung moét loai
cay ho dau da duoc danh gid bang cach st dung k¥ thuat san xuat khi. Ty 18 trong cac hdn
hop dugc thé hién: (1) nhiing hon hop dugc lya chon boi ctru con trong nghién ctru lya chon
tu do dugc mo6 ta trude day (Lagrange va Villalba, 2019); (2) ty 1¢ bang nhau (ty 1& 50:50
hodc 33:33:33 ddi voi hdn hop nhi phan hodc tam phén, tuong Ung); va, (3) cay ho dau. Ty
1¢ dugc lya chon bai ciru non thé hién ty 1¢ san xuat khi 16n hon so véi hdn hop cac phan
bang nhau (tic 1a lya chon khong quan tim), va tuong tu nhu co linh ling, thirc dn thd xanh
thé hién ty 1& san xuat khi 16n nhat (Lagrange va cs., 2019). Do d6, ctru con di xay dung céac
ché d6 an da dang dé duy tri gia tri 1én men cao nhu co linh ling nguyén chat trong khi n
mot ché d6 an da dang voi mot sd hoat chat sinh hoc (vi du: tannin c6 dic) c6 loi cho méi
truong bén trong va bén ngoai nhu giam sy hinh thanh amoniac, cing nhu mé ta loi thé lién
quan dén da dang ché d6 an ubng va cai thién cam giac no cu thé. Nhiéu nghién ctiru nhu thé
nay c6 thé gop phan tao ra co s& kién thirc cho phép xay dung cac dong cé da dang va co
chtrc ning hoéa hoc nham nang cao ning suit va phuc loi ciia dong vat dong thoi giam tac
dong dén moi truong.
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NGUYEN VAN QUANG. T hiét ké d‘é‘ng co chan tha da dang thuc vat dé cai thién san xudt va phuc loi cua ...

Sdp xép khéng gian loai

Cac loai cay thirc an gia suc trong cac déng co da dang co thé duogc bd tri trong cac h6n hop
tong hop theo khong gian hodc cac quan thé don tinh lién ké roi rac. Ca hai cach sip xép déu
¢6 vu diém va nhugc diém. Hon hop c6 thé cho phép biéu hién su khac biét trong tuong tac
tich cuc cua thyc vat (Clemensen va cs., 2017), nhung can tré viée duy tri thanh phan dong co
6n dinh (Sanderson va cs., 2007) va viéc ap dung quan 1y theo loai cu thé nhu bén phan va
kiém soét co dai. Vi s¢ thich thirc dn & dong vat an c6 khong phai ngau nhién, nén thoi gian bi
mat di trong khi dong vat tim kiém va xir Iy cac loai thic in ua thich trong hdn hop céc loai
thirc an thd xanh di dugc nghién min. Nhitng hoat dong nay chic chin 1am giam hiéu qua thu
hoach do luong thuc an thé xanh giam va thoi gian chan tha gia tang (Chapman va cs.,
2007). Nhiing loi thé va bat loi tiém an ctia hdn hop tro thanh nhing bat loi va loi thé tiém 4n,
tuong g, trong cac nén van hoa doc 1ap tach biét vé mit khong gian va lién ké. Nhing khac
biét nay c6 thé lién quan dén thoi gian kiém an khi xtr 1y va tim kiém céc loai dong co wa
thich trong hdn hop (Thornley va cs., 1994). S& thuan loi cho dong vat nhai lai kiém an trén
cac khoanh khi tham thyc vét wa thich duoc tap hop vi cac hoat dong xir Iy va tim kiém thap
hon so véi khi thue vat duoc trong xen k& trong mot hon hop (Dumont va cs., 2002).

Su danh ddi giita cac hdn hop tong hop theo khong gian hodc cic gidng don canh tach biét va
lién ké trong twong tac giita cac loai thyc vat va tuong tac giita dong thuc vat c6 thé dugc
kiém soat & mot mirc d6 nao d6 bang cach didu chinh su phan cach khong gian gilia cac gidng
don canh, tir dai hep dén dai rong hon (Sharp va cs., 2014). Céac dai hep co thé tao diéu kién
thuén lgi cho viéc hinh thanh céc loai thirc an tho xanh va cho phép biéu hién sy bd sung cua
thue vat va cac tuong tac tich cuc cta cdy trong, dong thoi giam thoi gian tim kiém thirc dn va
duy tri lugng thirc 4n thd xanh hang ngiy cao. Quy mé tuong ddi cho "hep" hodc "rong" phu
thude vao kich thudce cia dong vat nhai lai. Vi du, cac chién luge kiém an theo khong gian cua
clru va gia suc khac nhau, voi nhitng con gia suc c6 kich thude 16n hon thé hién viéc sir dung
nhiéu loai hat thd hon dbi véi canh quan da dang va mac dd chon loc cua cac mang nhé hon
10m? (Laca va cs., 2010).

La mot phan cua su sip xép khong gian dong co da dang, c6 thé co loi khi thiét lap cac dai
ddc canh cua céc loai thuc vat c6 chira cac hop chét hoat tinh sinh hoc cu thé. Céc loai than
thao va cdy bui c6 chira chit chuyén hoa thtr cap voi cac dic tinh khac nhau ddi véi strc khoe
va doi séng cua dong vat nhai lai va tdc dong tich cuc dén moi truong (Vercoe va cs.,
2009; Monjardino va cs., 2010). Ngoai ra, cdy bui gop phan kéo dai mua chin tha va chiu
dugc viéc chan tha trong thoi gian kho han kéo dai va & ving dat ria, vi ching cung cap
nguyén liéu thyc vat xanh va c6 hoat tinh sinh hoc ¢ nhiing noi c6 thé ton tai 'khoang trong
thirc an' (Emms va cs., 2013). Céc loai than g0 ciing co thé duoc dua vao cac hé thdng dong
c0 da dang lam hang rao song, dugc str dung trong nong lam két hop dé bao ton da dang sinh
hoc vi chiung cung cdp maéi trudng sdng cho cac loai ban dia va ting tinh két ndi trong canh
quan (Pulido-Santacruz va Renjifo, 2011). Cubi cung, cay bui dong gop vao sy da dang vé cau
trac cia tham thyc vat, didu nay c6 y nghia quan trong d6i voi viée duy tri moi truong séng
cho céc loai dong vat hoang da trén can trong canh quan nong nghiép (Sullivan va Sullivan,
2006). Véi su huén luyén thich hop, dong vat nhai lai c6 thé hoc cach sir dung céc loai c6 céc
hop chit hoat tinh sinh hoc gay ra hau qua tich cuc sau khi an (Wallis va cs., 2014).

Quan ly chan tha

Trén thyc té, quan 1y chin tha va diéu kién khi hau 1a nhitng yéu t6 chinh anh huéng manh mé
hon dén nang suat ciia hé¢ thong chan tha (Tracy va cs., 2018). Viéc chan tha c¢6 chon loc lién
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tuc da duge cho la nguyén nhén chinh lam giam sy phong phu hogc bién mit cua cac loai ua
thich trong dong co (Parsons va cs., 1991).

Nguoc lai voi viée tha gia sic lién tuc, viéc quan 1y chan tha luan phién mdt cach thich ng,
thong qua viéc giam sy rung la co chon loc cua cac loai ua thich nhat, c6 thé gop phan 6n dinh
thanh phan thyc vat cua cac ddng co da dang. Trong hinh thirc quan 1y chan tha nay, co su
kiém soét chit ché vé mat do tha, thoi gian chan tha va thoi gian nghi ngoi trong moi khu vue
chin tha, gop phan vio su ton tai ciia cac loai khac nhau trong cong dong thuc vat (Teague va
cs., 2011). Cac bién phap kiém soat nay nham muc dich rat ngin thoi gian chin tha dé cho cac
loai thirc dn gia stic ¢6 thoi gian nghi ngoi day du dé phuc hodi sinh 1y hoan toan. Ngoai ra,
viéc luan chuyén dong vat c6 muc ti€u gitra cac loai thuc an chan nuo6i khac nhau cé thé cho
phép su hd trg giita cac loai vi trinh ty tiéu hoa thirc 4n gia stic anh huong dén lugng an vao
va tuong tac giita cac chat dinh dudng va chét chuyén hoa tht cip cé v nghia dbi véi sirc khoe
va nang suit cua dong vat (Mote va cs., 2008; Lyman va cs., 2011).

KET LUAN

Bai viét nay gop phan cung cap nhitng hiéu biét moi vé hé thong san xuét dong vat nhai lai
trén dong c6 thong qua viéc mé rong quan niém vé vai tro cua da ~dang thuc vat va hoa thuc
vat d6i vai chirc nang dong vat va tac dong mdi trudong. Diéu nbi Ién 1a su can nhic quan
trong trong viéc tao ra cac déng co da dang hoa thyc vat cho chic nang dong vat thich hop
va cham s6c moi truong 13 sy két hop cua cac kiéu gen v6i cac chat chuyén hoa c6 hoat tinh
sinh hoc so cdp va thir cip ma tu chung hodc thong qua cac tuong tac cua ching cai thién
dinh dudng, phuc lgi va suc khde ctia dong vat nhai lai, d@)ng thoi gidm ti€u cuc tdc dong
moi truong.

Su da dang cua thyc vat va sy da dang vé hoa thyc vat vbn ¢6 thé hién nhu cau sinh hoc co
ban vé hiéu qua su dung chat dinh dudng, ning suat dong vat, phuc loi va stre khoe. Do do,
muc tiéu cudi cung cua cac ddng co co chire ning da dang 1a thiét ké cac cong dong thuc vat
6n dinh va ning suat hon véi cac loai thich hop nham thuc dy su hd tro va bd sung giira cac
loi thuc an gia suc dé tang cuong cac dich vu nay. Cac nd luc quan ly trong viée thiét ké cac
ddng co6 da dang cho dén thoi diém hién tai chi gioi han ¢ sy két hop cua cac loai co, cay ho
déu va cac loai cay than g0 tir cac loai “truyén théng” ma trong lich sir da ting dugc str dung
trong cac hé théng chan tha. Céc thach thirc phia trude doi hoi thiét ké cua dong co da dang
bang cach chon loai ban sdc tir mot mang rong cac lya chon thirc an gia suc, thirc an gia stc
kham pha loai “phi truyén thong ngay ca khi nhiing loai nay chi chiém mot phan nhé trong
khau phan an, thi viéc cung cap cac hoat chat sinh hoc thyc vét hodc cac chat dinh dudng khac
(nhu vitamin, khoang chat, huong liéu) cho méi trudng bén trong cd thé dong gop dang ké
vao dinh dudng, phuc lgi va stc khoe cua dong vat.

Cén c6 mot co Yy kién thirc rong hon lién quan dén twong tac dinh dudng-dinh dudng dé xay
dung cau hoi vé lya chon loai dugc chin tha khong chi trong khong gian ma con ¢ quy mod
thoi gian, hiéu duoc sy hd trg va bd sung tiém nang. Khai niém phat trién chudi thirc an tho
xanh ¢ thé duoc ap dung cho viéc thiét ké cac dong co da chirc nang méi. Chudi thirc 4n gia
stic cung cép thic 3n thd xanh & mirc cao nhit vé san luong va gia tri dinh dudng cho vat nudi
trong mot thoi gian dai dé tan dung su khac biét vé& phan bd ting truong tu nhién giita cac loai
va giong thirc an tho xanh. Can nhan manh khong chi dén san xuat va chat luong sinh kh6i ma
con vé sy hién dién ciia chat chuyén hoa thir cap, hwong vi va chat dinh dudng bo sung hiéu
qua cho chu ky chan tha tir luan phién gitra cac loai thirc &n chan nudi ¢ quy mo thoi gian
ngin hon ngay hodc mua. Co s kién thirc vé sy tuong tac giita cac loai truyén thong va phi
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truyén théng nén duoc thyc hién bang cach mé rong quy md tir cac thir nghiém in vitro dén
cac phuong phap du doan tinh toan va mé hinh hoa, dén cac thtr nghiém cho dn c6 kiém soat
va sau do 1a thir nghiém quy mo nhd va sau d6 1a thir nghiém trén thyc dia quy mo 16n. Ngoai
dic diém nhan dang loai, ty 1€ va su sép xép khong gian cua cac loai can duogc lap ké hoach
dya trén kién thtic sin c6 vé hinh thai, sinh thdi hoc, sinh héa va sy ua thich ciia cac loai thirc
an gia suc trong diéu kién chan tha, cling nhu vé sinh tric hoc cua cac loai dong vat sé chan
tha hon hop thic an gia suc. Cubi cung, tat ca cac nguyén tic nay sé cho phép thiét ké cac
ddng co da dang vé chirc ndng va on dinh. Cudi cung, nhung khong kém phan quan trong,
quan ly thich ing ngudn thic i an th6 xanh théng qua chan tha va giam sat c6 kiém soat s& gop
phan vao su bén bi va ning suét cua cac déng co da dang mai duoc thiét ké.
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ABSTRACT

Design vegetatively diverse grasslands to improve animal production and welfare while reducing
environmental impact

The pasture-based production system is a significant sustainable supplier of animal-based foods worldwide.
For such systems, mounting evidence highlights the importance of plant diversity for the proper functioning of
soils, plants and animals. A variety of feeds, with appropriate doses and feeding sequences, can provide
greater benefits to animals and their environment than single feed alone. Here, we examine the importance of
plant diversity for animal nutrition, welfare, health and environmental impact, and offer some new ideas for
pasture design and management based on the biochemical complexity of traditional and non-traditional forage
sources. Such efforts will require the integration and synthesis of the morphology, ecological physiology and
biochemistry of traditional and non-traditional forage species, as well as of the foraging behavior of foraging
animals. grass on grasslands with diverse flora. Therefore, the challenge ahead requires selecting the “right”
species combination, spatial aggregation, distribution and forage management such that the productivity and
stability of plant communities and The ecological services provided by grazing are enhanced. From this it is
concluded that there is strong empirical support for the replacement of traditional agricultural grasslands that
simply reduce plant diversification with additional forage species that allow ruminants choose diets that
benefit their nutrition, health and wellbeing, while reducing the negative environmental impacts of livestock
production systems.

Keywords: grassland diversity, ruminant animals, environmental impact, animal nutrition, animal health,
animal welfare, animal husbandry
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