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ANH HUONG CUA CAC LOAI PHAN VA TY LE PHOI TRON
GIUA PHAN VOI RAC HUU CO PEN KHA NANG SINH
TRUONG CUA RUOI LINH DEN (Hermetia illucens)

Lé Thi Lan Phwong'*, Lé Vian Tong?
1Truong Dai hoc Nong Lam - Dai hoc Hué
2Cong ty C6 Phan Chan Nudi C.P Viét Nam

Tém tit: Co 2 thi nghiém dwoc thiee hién nhdm xdc dinh anh huéng cta loai phan va ty 1& phéi tron gitra
phén véi rac hitu co dén kha nang nd cua tring (thi nghiém 1), kha nang sinh truwdng ctia du trung va
ty 1é nhong héa rudi cua rudi linh den (thi nghiém 2). Cé téng 15 nghiém thitc tuong tng véi 3 loai
phan (bo, lon, ga) va 5 ty 1é phdi tron gitta phan véi rac hitu co (100 % phan; 25 % phan: 75 % rac;
50 % phéan: 50 % rac; 25 %phéan: 75 % rac va 100 % rac). K&t qua cho thay loai phéan va ty 1é phéi trén
gitta phan voi rac hitu co khéng anh huong téi kha néng ap no, ty 16 nudi song, lugng an vao dang twoi va
giam khoi lwong phan véi rac (p > 0,05), nhung lai anh huong t6i vat chat kho (VCK) an vao, tang khoi
luong, téng sinh khéi ctia &du trung, hé s6 chuyén hoa thic &n va ty 16 nhong hda rudi (p < 0,05). Luong
VCK é&n vao cao nhat ¢ nghiém thitc 100 % phan lon, con tang khéi luong ctia du trung cao nhat & nghiém
thitc 25 % phén ga va 75 % rac hitu co. Sinh khéi du trung tang cao nhét ¢ nghiém thirc 100 % phan ga,
trong khi hé s& chuyén hoa thitc dn t6t nhat ¢ nghiém thiec 100 % rac hitu co. Con ty 1é nhong hoéa ruoi lai
dat cao nhat 6 nghiém thikc c6 25 % va 50 % phan ga.

T khoa: phan gia stg, rdc hitu co, ty 1é phoi trdn, rudi linh den

1  DPitvan de

Su phat trién manh mé cua nganh chin nudi Viét Nam hién nay dét ra cho chung ta
nhiéu thach thire, déc biét 1a sw thiéu hut ngudn thirc dn va viéc xw ly ngudn chat thai tir chin
nudi. Can phai c6 giai phap cung cap day du ngudn thirc an vat nudi, ddc biét la nguodn thic an
giau dam dong vat nhw bot ca, bot thit... Ngoai ra, con phai cé bién phap quan ly va xt¢ ly thich
hop ngudn chat thai chdn nudi nham giam gay 6 nhiém moi truong.

Hién nay nudi rudi linh den lam thitc dn chan nuéi dang duwoc cac nha nghién cttu quan
tam. Boi vi du trung ctua rudi Linh Pen la nguén cung cdp thic an giau dam va c6 thé lam
nguyén liéu thiec an chdn nudi [5; 2]. Bén canh d6, viéc nudi rudi linh den con cd y nghia rat
quan trong trong viéc bao vé mdi truong vi rudi linh den c6 kha nang st dung cac loai chat thai
dong vat, chat thai sinh hoat, chat thai httu co, bun cdn ban ctia bé phoét... d€ sinh trudng va
phat trién [2, 5, 6]. Do d6, ru6i linh den vira c6 thé lam giam khdi luwong, nong do cac chat dinh
dudng, nong do cac chat doc hai... trong chat thai chdan nudi va rac thai sinh hoat ctia con
nguoi, dong thoi la nguén cung cap thitc an giau dam cho chan nuoi.

Tuy nhién, anh huong ctia cac loai phan va rac httu co nhu thé nao dén sinh treong cua
rudi linh den con it nghién ctru noéi téi. V6i nhiing ly do trén chung t6i thuc hién nghién ctru nay
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nham danh gia anh huong ctia loai phan va ty 1é phdi tron gitta phan véi rac hitu co dén kha ning
sinh trudng cua rudi linh den.

2 Vit liéu, ngi dung va phuwong phap nghién cttu

21 Dong vat va thitc an thi nghiém

Dong vat thi nghiém la tring, &u trung va nhong trong vong doi cua rudi linh den.

Thtic &n thi nghiém bao gom cac loai phan bo, phan lon, phan ga va rac hitu co duoc
phoi tron theo cac ty 1€ khac nhau. Rac hitu co duoc st dung trong sudt quad trinh thi nghiém c6
dinh la: 50 % cac loai 14 rau + 50 % cac loai cu qua gom ca chua, dua chudt, bi dao, ct cai, mudp
d;fmg bi hu hong. Tat ca rac hitu co trén dwgc cit nho va tron déu véi cae loai phan theo ty 1€ thi
nghiém.

2.2 Noi dung va phwong phap nghién cttu

Thi nghiém 1: Anh hudng caa loai phin va ty 1é phéi tron phan véi rac hitu co khac
nhau dén kha ning ap no cua tritng rudi linh den

Thiét ké'thi nghi¢m: Thi nghiém duoc thiét ké theo kidu ngau nhién hoan toan cho 2 nhan
t0. Cac nhan t6 thi nghiém la 3 loai phan khac nhau (phan bo, phan ga va phén lon) va 5 ty 1&
phoi trdn gitta phan voi rac hitu co (TL1: 100 % phan; TL2: 75 % phan + 25 % rac httu co; TL3: 50
% phan + 50 % rac httu co; TL4: 25 % phan + 75 % rac hitu co; va TL5: 100 % rac hitu co). C6
tong 15 nghiém thutic trong thi nghiém nay (3 loai phéan x 5 ty 1& phdi tron) véi mdi nghiém thtec
duoc 13p lai 4 Tan. C6 tong 60 don vi thi nghiém (DVTIN) véi mdi DVTN 1a 0,005 g tréng rudi
linh den. So lwgce bd tri thi nghiém dwgc trinh bay cu thé ¢ bang 1.

Phwong phdp nudi duong va theo doi: Can 0,005 g 6 tring (twong tng v6i 275 dén 280 tring)
cho méi DVTN. Céc 8 tring thi nghiém tiép tuc dwoc dat vao trong cac dng nhua c6 duong
kinh 8 cm, chiéu cao 16 cm. Trong cic dng nay co san cac loai thtrc &n thi nghiém theo timg
DVTN. Hang ngay, quan sat va ghi chép s§ au triing da né cach 3 gio mot lan cho téi khi tring
nd hoan toan (ngay tht 7 cua thi nghiém). Khi du trung da thdy ro thi tién hanh dém sd du
trung c6 trong mo6i DVTN.

Chi tiéu theo doi: S6 &u trung nd ra (con)

Bang 1. Bang tém tat bd tri thi nghiém 1

Ty 1é .

A phéi tron gitra Don vi thi nghiém , TEWC an " S6 lan

Loai phan A e e , thi nghiém ban dau . 1.
phan véi (khoi lwong tritng, g) lap lai (n)
rac hitu co (/BVIN)
TL1 0,005 60 4
TL2 0,005 60 4
Ph/\ b \ 4

anbo TL3 0,005 60 4

TL4 0,005 60 4
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’ Ty 18 Thitc an T
A phoi tron giita Don vi thi nghiém , n - So lan
Loai phan a o . g thi nghiém ban dau o 1.
phan véi (kh6i lwong tring, g) lap lai (n)
. (g/DVTN)
rac hitu co
TL5 0,005 60 4
TL1 0,005 60 4
TL2 0,005 60 4
Phan ga TL3 0,005 60 4
TL4 0,005 60 4
TL5 0,005 60 4
TL1 0,005 60 4
TL2 0,005 60 4
Phan Ion TL3 0,005 60 4
TL4 0,005 60 4
TL5 0,005 60 4

Chii thich: DVTN: Don vi thi nghiém; TL1: 100 % phdn; TL2: 75 % phdn + 25 % rdc hitu co; TL3: 50
% phin + 50 % rdc hitu co; TL4: 25 % phin + 75 % rdc hitu co; TL5: 100 % rdc hitu co; B1, B2, B3, B4, B5
la s tirong tdc giita phdn bo va cdc ty 18 phoi tron; G1, G2, G3, G4, G5 1a sy twong tdc giita phidn ga va cic
ty 1¢ phoi tron; L1, L2, L3, L4, L5 1a sy tirong tic giiva phin lon va cdc ty 1€ phoi tron

Thi nghiém 2: Danh gia kha ning sinh trudng ctia du trung (gioi) rudi linh den khi st
dung cac loai phan véi cac ty 1€ phan va rac khac nhau:

Thiét ké'thi nghigm: Thi nghiém ciing dwoc thiét k& ngau nhién cho 2 nhan t&§ thi nghiém la
loai phan va ty 1é phoi tron gitta phan véi rac hitu co. Thi nghiém c6 tong 15 nghiém thitc véi 3
lan 14p lai cta cac nghiém thie. Thi nghiém dwoc tién hanh dén ngay th 21, khi du trung hda
nhong, theo khuyén cdo ctia Luvu Hitru Manh va dong tac gia (2009) va theo Banks va dong tac
gia (2014). Sau khi &u triing héa nhong hoan toan, ching t6i chon ngau nhién mdi DVTN 10 &u
trung dé€ theo doi kha nang hoa rudi ctia nhong rudi linh den. So lwge bé tri thi nghiém 2 duoc
trinh bay ¢ bang 2.

Phurong phdp nudi dwong va theo doi: Au trung dwgc nudi trong cac hop cd kich thwde dai x
rong x cao lan luot la 16 cm x 10 cm x 6 cm. Bay hop duoc duc 156 d€ thoat nudc con bén ngoai
hop duwoc boc lwdi @€ tranh du trung bo di. Cac hop nay duoc dat trong cac chau nhua phia trén
c6 day cac tdm met tao bong tdi va tranh thién dich cua du trung, cac chdu nay lai duoc dat
trong céc tdm man dé tranh anh hwéng caa rudi nha dé tring vao. Au trung duoc chudn bi sin
trong cac tai nilong (loai 1 kg) theo dung cac don vi thi nghiém. Trong nhitng ngay dau tién,
quan sat cac trang théi thirc an cho vao ban dau xem téi khi thirc dn dugc au trung an hét. Sau
d6, hang ngay cho an 2 bita vao ltc 7 h va 17 h véi lwong thikc &n vira du cho &u trung an hét.
Thttc &n dwgc can trede khi cho &n va cén lai thitc an thira vao sang ngay hom sau dé biét lugng
an vao hang ngay.

Cdc chi tiéu theo doi: Ty 1€ nudi song (%); tang khoi luong cta au trung (g/con); luong an
vao (g/don vi thi nghiém); luong dw chat con lai (g/don vi thi nghiém); ty 1é phan giai phan va
rac (%); sinh khéi du trung tang (g/don vi thi nghiém); hé s6 chuyén hoéa thic &n (FCR, gVCK/g
sinh khéi tang); ty 1é nhong hoa rudi (%).
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Bang 2. Bang tém tat bd tri thi nghiém 2

Nghiém | Loai AT)’I l.é~ phf)'iA DVTN (86 luong KE()’i lfr(_mg I:u’qng th:'rc Své' 1‘:?11}
thize phan tr(,)f\ g,tlu’a~phan #u triing, con) au trung an ban dau lap lai
v6i rac hitu co (mg/con) (g/DVTN) (n)
B1 TL1 50 23 60 3
B2 . TL2 50 23 60 3
Phan

B3 bo TL3 50 23 60 3
B4 TL4 50 23 60 3
B5 TL5 50 23 60 3
Gl TL1 50 23 60 3
G2 . TL2 50 23 60 3
G3 Phan TL3 50 23 60 3
G4 & TL4 50 23 60 3
G5 TL5 50 23 60 3
L1 TL1 50 23 60 3
L2 . TL2 50 23 60 3
L3 Plk(‘;n TL3 50 23 60 3
L4 ) TL4 50 23 60 3
L5 TL5 50 23 60 3

2.3 Mot s6 phuong phéap xac dinh cac chi tiéu nghién ctru

Cic chi tiéu theo doi: lwong &n vao (mg/con) duwoc tinh bang chénh léch gitta luong thitc an
cho &u tring an va lwong thita hang ngay; ty 1& nudi sdng (%) duoc tinh bing ty 1é phan trdm
s0 du trung song cudi ky so vdi s6 du trung dau ky; tang khoi luong au trung (mg/con/ngay)
dugc tinh bang chénh 1éch gitta khdi lwong cudi ky trir cho khéi luong dau ky rdi chia cho s&
ngay nudi trong ky; sinh kh&i au tring ting (g/DVTN) duoc tinh bang chénh léch gitta sinh
khéi du trung cudi ky va dau ky; hé sd chuyén hoa thic an (gVCK/g sinh khéi tdng) duoc
tinh bang lwong VCK an vao so véi sinh khdi au trung tang; ty 1& phan giai phan va rac (%)
duoc tinh bang ty 1é phan tram luong cac chat con du trong mdi treong nuodi du trung khi két
thtic so véi tong luong thitc &n tuoi cho an; ty 18 nhong héa rudi (%) duwoc tinh bang ty 1¢ phan
trdm s0 nhong da hoéa thanh ru6i linh den so véi s nhong ban dau.

Phwong phip theo doi nhing hoa rudi: Nhong duoc dat vao trong cac 6ng c6 duong kinh 8
cm, chiéu cao 16 cm. Trong moi ong c6 mot lugng cat day khoang 10 cm dén 12 cm va duoc tao
dm bang nudc trude khi cho nhong vao, phia trén miéng dng duoc bit kin bang tim man dé
ngan rudi hoa ra bay di. Theo ddi s§ nhong héa thanh rudi hang ngay cho dén khi két thtic thi
nghiém sau 25 thi nghiém. Ttr d6 xac dinh ty 1é nhong hoa rudi (%) & cac nghiém thic.

24  Phuong phap xit 1y s6 liéu

S0 liéu duoc quan ly trén excel va x ly trén Minitab 16. Phan tich phuong sai ANOVA
qua md hinh tuyén tinh (GLM). S6 liéu duoc trinh bay bang gid tri trung binh phuong sai nho
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nhét (binh quan gia quyén) va dd 1éch chuén hiéu du (RSD). So sanh sai khac gitra cac nghiém
thtrc bang phuong phap Tukey véi khoang tin cay 95 %.

3 K&t qua va thao luan

3.1 K&t qua vé kha ning dp no ctia tritng rudi linh den

Két qua 6 bang 3 cho thdy, khéng c6 anh huwong ctuia cac loai phan va mdi tuwong tac gitra
loai phan voi ty 1€ phoi tron dén kha nang dp nd caa tring (p > 0,05), nhung c6 sw anh huong
cua ty 1& phéi tron gitta cac loai phan véi rac httu co dén kha nang ap no cta tring (p < 0,05). S6
au trung no ra & TL2 la cao nhét (129,3 con/DVIN) va thap nhat vé mat s6 hoc 1la & TL4 (86,3
con/DVTN). Giai thich cho diéu nay c6 thé 1a do qua trinh &p no tritng can phai dam bao céc
diéu kién vé mdi treong nhu nhiét do, d6 am va diéu kién vé dinh dudng sau khi no ra phu
hop. Nhu vay thi TL2 dam bao dwgc moi truong ¢ nhiét dd va d6 &m phu hop cho triing nd
nén co s6 du trung no ra cao nhat. Con ¢ TL3, TL4 va TL5 thi lwgng nuwdce do rac hitu co tao ra
nhiéu nén lam moi truong c¢6 d6 dm cao hon nhu cau d€ du trung nd nén anh hudng téi kha
nang nod cua tring. Nguoc lai, méi treong ¢ TL1 ¢6 dd dm thap hon nhu cau, thém vao do cac
loai phan thuong c6 nhiét dd cao nén anh huong téi kha nang ap no cta tring.

Bang 3. Két qua khao sat kha ning dp né cua tring rudi linh den

Nhén t8 thi nghiém S6 con né (con/DVTN)
Phan bo 97,5
Loai phan Phan ga 98,9
Phan lon 108,1
TL1 92,3b
TL2 129,32
TL3 98,3b
Ty 1& phoi tron TL4 86,3b
TL5 101,0°
B1 90,8
B2 119,0
B3 88,0
B4 88,5
B5 110,0
Gl 94,3
Twong tac gitra loai phan va ty 1é G2 130.5
phoi tron G3 938
G4 74,8
G5 110,0
L1 92,0
L2 138,3
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Nhan t6 thi nghiém S6 con né (con/DVTN)
L3 113,3
L4 95,8
L5 110,0
RSD 20,14
Loai phan 0,206
p Ty 1 phéi tron 0,001
Tuwong tac 0,818

Ghi chii: Cic s6'mang cic ky tw a, b khdc nhau trong ciing cgt thi c6 sai khdc thong ké & mirc (p = 0,05)

3.2 K&t qua vé ty 1é nudi song va kha ning sinh tredng ctia du trung (gioi) rudi linh den

Ty 1é nuéi sng: Két qua & bang 4 cho thay, cé sy anh hudng cta loai phan va ty 18 phdi
tron gitra phan voi rac hitu co dén ty 1€ nudi séng cua du trung rudi linh den (p < 0,05), nhung
khéng c6 su anh huong ciia mdi tuong tac gitta phan va ty 1é phoi trén (p > 0,05). Trong d6, au
trung an phan ga co ty 1é nudi séng cao nhét. Két qua ty 1¢ nudi song cta 4du trung ciing dat két
qua cao nhét ¢ ty 16 100 % phan (TL1) va thdp nhat ¢ ty 1& cé phan chiém 25 % va 50 % (TL3 va
TL4). Ly do ¢6 su sai khac nay c6 thé la do luong nudc tao ra tir cac loai rac hitu co. O TL1
khong co6 rac hitu co nén it bi anh huong, con 6 TL3 va TL4 luong nwdce tao ra do rac hitu co
nhiéu va bi git lai trong phan kho thoét ra ngoai nén tao méi truong yém khi va lam giam ty 1¢
song ctia au trung. Két qua trén cho thdy du trung c6 thé sit dung nguén dinh dudng tir phan
va rac d€ ton tai voi ty 1& nudi song, dao dong tir 72,0 % dén 87,3 %.

Bang 4. Két qua khoi luong, tang khoi luong va ty 1€ nudi sdng cta du trung rudi linh den

Khéi lugng Tang khéi Tang khdi Khéi lugng Ty 1é
Nhan t6 thi nghiém ban dau Iwong tir 0 dén | lwong tir 0 dén két thic 21 nudi
(mg/con) 15 ngay 21 ngay ngay song
(mg/con/ngay) (mg/con/ngay) (mg/con) (%)
Phan bo 23,0+£0,7 10,7¢ 6,9¢ 166,0<+ 18,0 78,40
L;‘ff Phanga | 23,009 13,5° 9,00 20952129 | 81,6°
an
P Phan lon 23,1+0,7 11,8° 7,6° 177,4°+ 9,6 80,5
TL1 23,1+09 10,4¢ 7,3¢ 171,84+ 32,9 86,42
Tz 1¢ TL2 23106 11,6° 7,70 17962258 | 82,20
phéi - .
ron TL3 23,008 12,5° 8,27 191,40£204 | 75,1°
TL4 23,1+09 12,72 8,22 192,92 +20,2 75,8¢
TL5 22,9+0,7 12,92 7,8P 185,8%+ 3,0 81,3°
B1 23,3+0,8 7,4f 5,64 138,21+ 8,2 85,3
B2 22,9+0,6 10,0¢ 6,4¢ 156,3¢+ 5,3 80,7
Tuong B3 23,0+0,7 11,2¢e 7,3b 175,4b<d+ 2,8 72,0
tac gitta B4 23,1+1,0 12,0cd 7,50 174,454+ 6,1 72,8
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loai B5 229+038 12,7% 7,80 1858°£35 | 813
f;‘l’?‘é“ va Gl 23,0+1,3 13,4 9,0° 212,5°+3,3 87,3
phés G2 23,007 13,5 9,12 2126962 | 847
tron G3 22,9+1,0 14,28 9,5 2183°+07 | 773
G4 23,1+1,2 13,8 9,3° 2182431 | 773

G5 22,9+0,8 12,70 7,80 185835 | 815

L1 22,9+ 0,9 10,4° 7,20 16479436 | 867

L2 23,5+ 0,4 11,14 7,50 170,19+ 46 | 813

3 23209 12,0 7,60 180414 | 760

L4 23,007 13,00 7,80 186,0°% 6,1 77,3

L5 229+08 12,7% 7,80 1858°£35 | 813

RSD 0,877 0,429 0,208 4,538 3,026

Loai phan 0,917 0,001 0,001 0,001 0,022

P [ Ty phéi tron 0,976 0,001 0,001 0,001 0,002
Tuong tac 0,998 0,001 0,001 0,001 0,771

Ghi chii: Cic s6"mang cdc ky tw a, b, ¢, d, e, f khdc nhau trong cung cgt thi co sai khdc thong ké ¢ mikc
(p=0,05)

Khéi lugng va ting khéi lugng cta 4u trung rudi linh den: Loai phan, ty 1& phoi tron
phén voi rac hitu co va mdi tuong tac gitra phan va ty 1& phdi tron gitta phan voéi rac hiru co ¢d
anh huong dén tang khoi luong va khoi luong két thic cua au trung rudi linh den (p < 0,05).
Khéi lwgng két thic cua du trung khi &n phan ga la cao nhét 209,5 mg/con, véi tang khoi luong
trung binh tir 0 ngay dén 21 ngay la 9,0 mg/con/ngay. Con tang khdi lwgng cua au trung an
phan bo 1a thap nhat, chi & mtc 6,9 mg/con/ngay, dan dén c6 khdi luong két thiic thap nhat 1a
166 mg/con. Anh hudng ctia ty 16 phéi tron gitta phan véi réc hitu co cho két qua khdi lwong két
thic dao dong tir 171,8 mg/con dén 192,9 mg/con. Trong d6, TL4 c6 anh hudng tot nhat dén
tang khoi luong cua 4u trung (dat 192,9 mg/con), voi tang khoi lwong trung binh tir 0 dén 21
ngay la 8,2 mg/con. Khéi luong két thic cua au trung thap nhat ¢ TL1 la 171,8 mg/con, vdi tang
khéi lwong cho ca giai doan chi dat 7,3 mg/con/ngay. Méi tuwong tac gitta phan ga vdi ty 16 25 %
phéan va 75 % rac c¢6 anh huong tot nhat dén khoi luong két thac cua au trung, voi muc tang
khoi lwong trung binh 9,5 mg/con/ngay cho ca giai doan thi nghiém. Khdi lwong két thuc thap
nhat 6 mai tuwong tac co ty 1€ 100 % phan bo véi tang khoi luong trung binh tit 0 dén 21 ngay chi
dat 5,6 mg/con/ngay.

So sanh véi két qua nghién cttu cua Luu Htu Manh va dong tac gia (2009), thi két qua
cua chung t6i 1a thdp hon (138,2 mg/con dén 218,3 mg/con so voi 200 mg/con dén 238 mg/con).
Két qua cua chung t6i cling thap hon so vdi két qua cua Banks va dong tac gia (2014), (so véi
300 mg/con).

Lugng dn vao, ty 1é giam khdi lwgng phan va rac thai, sinh khdi du trung ting, hé s6
chuyén hoa thirc dn va ty 1é nhong hda ruéi: K&t qua ¢ bang 5 cho thdy, LAV thtic &n tuoi ctia
au trung rudi linh den chi chiu sy anh huong cua ty 1€ phdi tron gitta phan véi rac hitu co (p <
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0,05), nhung VCK &n vao cta au trung trong mét don vi thi nghiém lai chiu anh hwong cua ca
loai phan, ty 1é phdi tron gitra phan véi rac httu co va moi twong tac gitra cac loai phan véi cac
ty 1& phoi tron (p < 0,05). VCK &n vao cta au trung cao nhdt ¢ nghiém thiic phan lon (50,5
g/DVTN), & ty 1€ 100 % phan (TL1, 66,6 g/BDVTN) va ¢ mdi twong tac 100 % phan lon.

Két qua cho thay ty 1& giam khéi luong phan va rac hitu co do du trung xt ly chiu anh
huong cta loai phan va ty 1é phdi tron gitta phan va rac (p < 0,05), nhung khong bi anh huong
cua mdi teong tac gitta phan va ty 1& phoi trdn (p > 0,05). Cu thé, khi xem xét anh huong cua cac
loai phén thi phéan ga c6 ty 1é giam khdi lwong phan va réc cao nhat, thip nhaét la ty 1€ giam khdi
lwong phén va rac & phan bo. Con vé anh hwong cta su phéi tron gitra phan véi rac htru co dén
ty 1é giam khoi luong phan va rac thi: TL5 ¢6 ty 1€ giam cao nhét (85,0 %) va thap nhat 1a TL1.

Két qua vé sinh khéi au trung tang c6 sw anh hudng cua loai phan va moi twong tac gitta
cac loai phan va cac ty 1& phéi trdn (p < 0,05), nhung khong c6 anh hudng cta ty 1&é phdi tron
gitta phan véi réc hitu co (p > 0,05). Anh hwong ctia loai phan dén sinh khéi au triing véi két
qua cao nhét & phan ga 8,5 (g/DVTN), thap hon 1a phan lon va thap nhét la phan bo. Méi tuong
tac gitta phan ga véi TL1 ¢6 anh hudng t6t nhéat dén sinh khoi du trung tang, con mdi tuong tac
gitta phan bo va TL1 c6 anh huong thadp nhat.

Két qua trinh bay 6 bang 5 cho thdy, c6 sy anh hudng cua loai phan, ty 1€ phdi tron gitra
phén véi rac hitu co va méi tuong tac gitta phan va ty 1é phdi tron dén hé sd chuyén hda thirc
an (p < 0,05). Cu thé€ phan ga c6 anh hudng tot nhat dén hé s6 chuyén hoa thic an (4,2 gVCK/g
sinh khéi du trung tiang). Trong khi ty 1é phdi tron TL5 (100 % rac hitu co) ¢6 anh hudng tot
nhat dén hé sd chuyén hoa thitc dn (2,1 gVCK/g sinh khéi au trung téng) nén dan dén méi
twong tac gitta phan ga, phan bo va phan lgn véi ty 1€ phdi tron 0 % phan (TL5) cho két qua hé
s0 chuyén hoda thiic an t6t nhat (2,1 gVCK/g sinh khéi du trung tang).

Bang 5. Két qua vé luong dn vao, giam khéi luong phan va rdc thai sinh khéi du trung tang,
hé s chuyén hda thitc dn va ty 1é nhong hoéa rudi

Nhan t6 thinghiém | Luong Vit chat Giam Sinh khéi FCR Ty 1¢
invao khé dn vao khéi 4u tring (gVCK/g hoa rudi
dangtuoi | (g/DVIN) lugng ting sinh khéi (%, n=10)
(g/DVIN) phan (g/BVTN) 4u triing
va rac (%) tang)
Loai Phanbd | 2689 31,9¢ 46,1 5,10 6,5¢ 50,0¢
1
PRA ) Phanga | 2645 36,3 49,70 4,6 8,52 75,31
Phan 266,1 50,52 46,8 7,22 7,10 62,00
lon
TL1 298,92 66,6° 25,14 9,22 7,4 47,8¢
Ty 1 TL2 288,92 51,00 28,24 7,1 7,4 56,70
phéi
tron TL3 263,00 39,3¢ 44,99 5,6¢ 7,1 64,47
TL4 249,3¢ 24,94 54,30 3,5¢ 7,3 73,32
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Nhén t6 thi nghiém Lugng Vit chat Giam Sinh khai FCR Ty lé
invao khé dn vao khéi 4u tring (gVCK/g hoa rudi
dangtuoi | (g/DVTN) lwgng ting sinh khéi (%, n=10)
(g/BVTN) phan (g/DVTN) 4u triing
va rac (%) tang)
TL5 241,34 16,1¢ 85,02 2,1e 7,5 70,02b
B1 293,0 49,54 22,2 8,5b¢ 5,9¢ 30,0¢
B2 294,3 41,9¢ 26,2 6,74 6,3de 33,3«
B3 266,0 30,68 43,9 4,9¢f 6,3de 50,02bed
B4 250,0 21,5n 53,0 3,38h 6,34 66,720
Tuong
tac B5 241,3 16,11 85,0 2,11 7,5b¢ 70,02b
gitia G1 285,3 61,5 278 6,74 9,3 70,00
loai
phan G2 285,3 48,24 31,0 5,4¢ 9,02 80,02
vatylé G3 261,0 332! 484 3,9% 8,4ab 80,00
phoi
tron G4 249,3 22,6h 56,3 2,7h 8,4 76,82
G5 241,3 16,11 85,0 2,11 7,5be 70,020
L1 291,3 88,72 254 12,52 7,1cd 43,3bcd
L2 287,0 63,0° 27,4 9,2b 6,9¢de 56,7abed
L3 262,0 54,2¢ 42,4 8,0¢ 6,8cde 63,32b¢
L4 249,7 30,68 53,6 4,3f8 7,2¢d 76,72
L5 241,3 16,11 85,0 2,11 7,5b¢ 70,02
RSD 5771 0,775 3,521 0,350 0,311 11,054
Loai phan 0,117 0,001 0,020 0,001 0,001 0,001
P Ty 1& phoi tron 0,001 0,001 0,001 0,001 0,501 0,001
Tuong tac 0,865 0,001 0,847 0,001 0,001 0,030

Ghi chii: VCK: Vit chit khé; FCR: hé s6 chuyén héa thirc dn; Cic s6'mang cic ky twa, b, ¢, d, e, f
khéc nhau trong cung cgt thi c6 sai khdc thong ké & mirc (p = 0,05)

Khi xem xét kha ndng hda rudi ctia nhong ching toi thay: ty 1€ nhong hda rudi cao nhat &
phén ga, ké dén la phan lon va thap nhat la phan bo (p < 0,05); ty 1é hoa ru6i cao nhat ¢ TL4,
twong dwong véi TL3 va TL5, va thap nhét 1a TL1 (p < 0,05); con mdi twong tac gitra phan ga véi
cac ty 1é phdi tron TL2, TL3 va TL4 ¢6 ty 1€ hda nhong tuwong duong vdi twong tac gitra phan lon
v0i cdc ty 1é phoi tron TL4 va TL5 la cao nhat va thdp nhat 6 100 % phan bo.
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4  Kétluan

Str dung cac loai phan khéac nhau khéng anh hwong téi kha nang &p no triing, LAV thuc
an twoi (p > 0,05), nhung anh hudng dén ty 1¢é nuodi sdong, lwgng VCK an vao, sinh khoéi du trung
tang, sinh khdi chat nén, hé sd chuyén hoa thic dn, ty 1& giam khéi luong phan va rac va kha
nang hda rudi (p < 0,05). Trong d6, phan ga cé cac két qua tot nhat va thap nhat 1a phan bo.

Ngoai trir hé s6 chuyén hoa thirc an, cac ty 1é phdi tron gitra phan véi rac httu co ¢6 anh
huong t6i kha nang dp no tring, ty 1€ nuodi sdng, lwgng an vao, ting sinh khoi du trung, ty 1&
giam khdi lwgng phéan véi rac va kha nang hoa rudi (p < 0,05). Trong dé, ty 1é 75 % phan va 25 %
rac c6 anh hudng tot nhat dén kha nang ap nd, nhung ty 1€ 25 %phan va 75 % rac lai anh huong
tot nhat dén khéi luong va tang khoi lwgng ctia du trung rudi linh den.

Su twong tac gitra loai phan va ty 1€ phdi trdn phan véi rac hitu co khong anh hudng téi
kha nang dp nd cua trang, ty 1€ nudi sdng cua au trung, LAV thic dn twoi, ty 1& giam khdi
luong phan va rac (p > 0,05), nhung lai anh huwong tdi tang khéi luong cua du trung, VCK an
vao, sinh khéi du trung tang va hé s6 chuyén hoa thirc an (p < 0,05). Sy tuwong tac gitta phan ga
v6i mure 50 % phan lam tang khoi lwgng ctia au trung cao nhat, trong khi VCK dn vao cao nhat
0 moi twong tac gitra phan lon véi ty 1€ 100 % phan, con sinh khdi au trung tang lai tot nhat &
teong tac gitta phan ga vdi ty 1€ 100 % phan.

Can ¢4 thém cac nghién cttu trén quy mo 16n hon vé viéc sit dung phén va rac thai cho sy
sinh treong cua du trung. Can c¢é nhitng nghién cttu phén tich sdu hon vé sy giam trir cac chat
hitu co, cac chat gay 6 nhiém, ciing nhuw vai trd 1a ngudn cung cp protein cho gia stc, gia cam
cua rudi linh den. Ttr d6 c6 duoc danh gid day da hon vé vai tro caa rudi linh den trong viéc
giai quyét cac van dé vé moi treong va la nguoén thire n cho chan nudi.

Tai liéu tham khao

1. Lwu Htu Manh, Lam Thi Kim Ngan, Nguyén Nhuyt Xuan Dung va Ngbé Ngoc Hung (2009), Anh
huéng ctia cac ty 1€ rac hitu co va phén gia stc 1én thanh phan hoéa hoc va ting truong ctia rudi Linh
Pen (Hermetia illucens), Tap chi ndng nghiép va phit trién néng thon, 11, 25 - 31.

2. Banks I. J., Gibson W. T. and Cameron M. M. (2014), Growth rates of black soldier fly larvae fed on
fresh human faeces and their implication for improving sanitation, Tropical Medicine and International
Health, 19 (1), 14 - 22.

3. Diener S, Solano S, Gutiérrez F. R, Zurbriigg C. and Tockner K. (2011a), Biological Treatment of Municipal
Organic Waste using Black Soldier Fly Larvae, Waste and Biomass Valorization, 4 (2), 357 - 363.

4. Diener, S., Zurbriigg, C., Roa Gutiérrez, F., Nguyen Dang Hong, Morel, A., Koottatep, T., Tockner, K.
(2011b), Black soldier fly larvae for organic waste treatment — prospects and constraints, WasteSafe
2011 - 2nd Int. Conf. on Solid Waste Management in the Developing Countries, 13-15 February 2011,
Khulna, Bangladesh, 52 - 59.

5. Newton, L., Sheppard C., Watson D. W., Burtle G. and Dove R., (2005), Using the black soldier fly,
Hermetia illucens, as a value-added tool for the management of swine manure, Animal and Poultry
Waste Management Center. Raleigh, NC, North Carolina State University, 17.

6. Sheppard, D. C., Newton G. L., S. Thompson A., and Savage S. (1994), A value added manure
management system using the black soldier fly, Bioresource Technology, 50 (3), 275 - 279.

126


http://www.sciencedirect.com/science/journal/09608524

Jos.hueuni.edu.vn Tap 126, S6 34,2017

EFFECTS OF ANIMAL FECES TYPES AND MIXING RATIO
OF ORGANIC GARBAGE AND ANIMAL FECES ON THE
GROWTH OF BLACK SOLDIER FLIES (Hermetia illucens)

Le Thi Lan Phuong'®, Le Van Tong?
1College of Agriculture and Forestry, Hue University
2C. P. Vietnam Livestock Corporation

Abstract: Two experiments were performed to determine the effect of animal feces types and mixing ratio
of organic garbage and animal feces on the hatchability of fly eggs (experiment 1) and on the growth of
larvae and the ratio of pupae transformed into flies (experiment 2). There were a total of 15 treatments
corresponding to 3 animal feces types (cattle, pig, chicken) and 5 mixing ratios between feces with organic
garbage (feces 100 %, 25 % feces and 75 % organic garbage, 50 % feces and 50 % organic garbage, 25 %
feces and 75 % organic garbage, and 100 % organic garbage). The results showed that animal feces and
mixing ratio of organic garbage and animal feces did not affect the hatchability, survival rate, feed intake,
weight reduction of animal feces, and organic garbage (p > 0.05), but they influenced the dry matter intake,
weight gain of larvae, larval biomass and rate of pupae transformed into flies (p > 0.05). The dry matter
intake was the highest with 100 % pig feces treatment, while weight gain of larvae was the highest in the
25 % chicken feces and 75 % organic garbage treatment. Larvae biomass was highest with the 100 %
chicken feces treatment, while the best feed conversion rate was found with the 100 % organic garbage
treatment. The rate of pupae transformed into flies was the highest with the 25 % and 50 % of chicken feces
treatments.

Keywords: animal feces, mixing ratios, organic garbage, Hermetia illucens
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