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Tém tit:

Muc tiéu ciia nghién ctru nay la danh gia tinh bén virng ciia mé hinh sinh thai tich hgp cho cic hd dan canh tic thanh
long. Mt mé hinh sinh thai khép kin theo hwéng tuin hoan vt chét va niing lwong cho cac hd din trong ciy thanh
long di dwoc dé xuét va trién khai, dwa trén co sé xir Iy chit thai tir sinh khoi thanh long, két hop véi chét thai chin
nudi tao ra cac san phAm méi co gia tri. Bén canh d6, phwong phap phén tich emergy dwoc ap dung dé danh gia tinh
bén virng ciia md hinh sinh thai tich hop di trién khai cho cic hd dan. Két qua cho thiy, hé s6 ning suit niing luong
(EYR) ciia hé thong 1a 0,99, nghia 12 khong cé don vi tai nguyén méi trwong mién phi nao cé thé dwoc khai thac khi
mét don vi dau vao dwge diu tw vao hé thong tich hop. HE s sire tai moi trwong (ELR) ciia hé thong 1a 0,35, cho thiy
niing lwgng tai tao dwoc sir dung trong hé théng nay nhiéu hon ning lwgng khong tai tao. Hon nira, chi sé bén virng
(EmSI) ciia md hinh sinh thai tich hop dat 2,8, cao hon so v6i hé thong ndng nghiép thong thwong.

Tir khéa: canh tic cAy thanh long, mé hinh sinh thai tich hop, phéan tich emergy, tinh bén virng.
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Abstract:

This study aims to evaluate the sustainability of an integrated ecological system for dragon fruit cultivation by farming
households. A closed ecological system based on material and energy circulation was proposed and implemented
for dragon fruit farming households, utilising waste from dragon fruit biomass combined with livestock waste to
generate valuable new products. In addition, emergy accounting analysis was applied for sustainability evaluation of
an integrated ecological system. The results show that the emergy yield ratio (EYR) of the system is 0.99, indicating
that no free environmental resource can be obtained for each unit of input invested in the integrated system. The
emergy loading ratio (ELR) of the system is 0.35, which indicates a relatively low environmental loading, with
renewable inputs outweighing non-renewable ones. Furthermore, the environmental sustainability index (EmSI) of
the integrated system is 2.8, which is higher than that of conventional agricultural systems.
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1. Dat van de

Viét Nam 1a nudce cé dién tich va san lugng thanh long
16n nhat chau A va ciing 1a nudc xuat khiu thanh long
hang dau thé gisi. Dién tich trdng thanh long & nudc ta vao
khoang hon 25.000 ha, v6i san lugng trén 460.000 tAn/ nam,
tap trung nhiéu & Lam Ddng, Pdng Thap va Tay Ninh. Dién
tich thanh long ctia 3 tinh nay chiém 92% tong dién tich
va 96% san luong cua ca nude [1]. Tuy nhién, luong cht
thai phat sinh tir cdy thanh long khong chi giy 6 nhiém moi
truong va phat thai khi nha kinh ma con tiém 4n nhiéu mam
bénh, anh hudng ti€u cuc dén my quan céc khu vuc canh tac
[2]. Mot s6 cong trinh trong nhitng nim gan day da nghién
ctru xtr 1y chat thai nay nhdm tao ra cic san pham thir cap
c6 gia tri. Chét thai tir vo thanh long dugc phdi tron véi cam
cong nghiép theo cac ty 1& khac nhau dé lam co chét cho
qua trinh nudi rudi linh den (Hermetia illucens). Sau khi
ap dung cac phuong phéap xtur 1y so bd nhu xay nhuy@n, két
qué cho thay rudi linh den thich nghi va sinh truéng t6t nhét
trong mdi trudng c6 ty 1& chat nén vo thanh long:cam cong
nghiép 1a 85:15, vi hiéu suit dat 71,89% [3]. Cac chét thai
c6 ngudn gdc sinh khéi tir qua trinh canh tac cay thanh long
¢6 thé duge xir 1y thanh cac san pham c6 gia tri kinh té va
ung dung cao nhu: than sinh hoc tir canh cdy thanh long véi
kha nang hap phu chit 6 nhiém 1én dén 95% [4], vo thanh
long rudt do ¢ kha ning trich ly chat mau betacyanin [5-
71, bot than thanh long rudt tréng 6 thé duoge st dung lam
nguyén liéu chinh phdi tron cting v&i bot cam va bot bap 1én
men chua lam thirc dn bd sung cho vat nuodi [8].

M5 hinh sinh théi tich hop trong nong nghiép nham tai
sir dung chét thai, tudn hoan nguyén vat liéu hudng dén
nang cao tinh bén ving cho hé sinh thai da dugc nghién ctru
trude day [9-11]. Tuy nhién, viéc str dung hiéu qua chét thai
hitu co cho muc dich ndng nghiép doi hoi phai danh gia rai
ro k§ ludng va nghiém ngit dé ngin ngira tic dong x4u cia
cac chit gdy 6 nhiém nhu kim loai ning, chit 6 nhiém hitu
co kho phan hity nhim dam bao tinh bén vimg nong nghiép
[12]. Két qua 1 nghién ciru dién hinh trude ddy cho thay,
cac chirc nang cua hé théng nong nghiép tich hop hodc nong
nghiép tuan hoan (CA) phai dugc xac dinh trude khi van
hanh nhdm nang cao hiéu qua sinh thai ciia hé théng. Néu
chi tang dién tich thanh long 10% thi hiéu qua cta hé thong
CA s& giam 0,17% mdi ndm, néu ting 10% hé théng chin
nuoi heo thi hiéu qua ctia CA sé ting 0,20% mdi nim [13].
Chat thai tir canh tac va ché bién thanh long c6 thé duoc
tai st dung do chira mot s6 hoa chit va dau co gia tri gia
tang va co thé 1 ngudn tai nguyén tai tao dé san xudt mot
s6 hop chét c6 gia trj gia ting c6 tiém nang Gmg dung trong
cac nganh cong nghiép khac nhau theo dinh huéng kinh té
tudn hoan [14]. Céc hé thong trong trot - chan nudi tich hop
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(ICLS) phu hop cho cac trang trai, vi ching c6 tiém nang
céi tao nhitng viing dong co6 rong 10n bi suy thoai, dong thoi
giam thiéu phat thai khi nha kinh, khuyén khich tham canh
bén viing [15].

Emergy dugc dinh nghia 1a “Ning luong sin co cua
moét dang dugce sir dung mét cach tryc tiép hodc gian tiép
trude do dé tao nén mot san phém hoac dich vu”. Pon vi
clia emergy 1a emjoule hodc solar emjoule (viét tit 1a SeJ)
[16-19]. Trong nhiéu ndm qua, dd c6 nhidu nghién ctru duoc
thuc hién dé chirng minh cin ci virng chic cua phuong phap
phan tich emergy. Phuong phép nay ciing ¢6 thé dugc két
hop voi cac phuong phap khac nhu: “phan tich vong doi”
(LCA), “d4u chan sinh thai” (EF), “danh gia moi truong
chién luoc” (SEA) [16-19]. Phan tich emergy c6 thé lap
day nhirng “khoéang trong” thuong ton tai trong cac nghién
ctru mudn quy doi kinh t& va méi truong vé cing mot van
dé. Tinh chét nay ciing cho phép phuong phap phan tich
emergy trd thanh mot lya chon tot dé danh gia tinh bén viing
clia cac hé thong, tir d6 gitip dua ra cac quyét dinh lién quan
dén nang luong, moi trudng va xa hoi [20].

Qua viéc sir dung cic gia tri chi s6 bén viing emergy
(EmSI) dé danh gia sau hé thong phat dién khac nhau, phan
loai chung dya trén nhiét dong luc hoc va hiéu qua moi
truong, cho thay st dung ning lugng tai tao bén viing hon
so voi nhitng cong nghé dya trén nhién liéu hoa thach [21].
Phuong phap phan tich emergy ciing dugc st dung dé phén
tich viéc sir dung sinh khdi 1am nguyén li¢u cho san xuat
nhién liéu sinh hoc va dién [22]. Bén canh d6, nhiéu nghién
ctru st dung emergy dé danh gia hiéu qua san xuét ethanol
sinh hoc tr ngo, la mi va mia [23-25], hay céc nghién cuu
san xuét nhién liéu sinh hoc bf’mg chét thai tr mia va san
xuét biodiesel tir dau thyuc vat [26-28].

Ngoai ra, phan tich emergy con dugc sir dung dé danh
gi4 hiéu qua ciia hé théng cung cip nude cho do thi, cac
dong chay va quy trinh hé théng, dua trén mé hinh héa va
tinh toan trén co s¢ kha nang tich lily nang lugng san c6 clia
hé sinh thai. Cac ngudn nuéc duge thyc hién danh gia bao
gbém: ngudn nudc mit, nudc ngdm va nude sau khir man.
Két qua cho thdy, dé van chuyén dwoc 1 m? nude cip phai
tiéu tén khoang 3,22E+12 SeJ [29]. Trong khi nghién ciru
tinh bén viing dua trén phan tich emergy ctia nha may xir Iy
nudc cép ddc 1ap lai phu thude vao chét lugng nguén nudc
tho, gia tri nang lugng sinh thai cia riéng nha may nudc
cap khoang 9,03E+11 SeJ/m’ [30]. Khi phan tich hiéu qua
ctia hé thdng xir Iy nude thai nhim han ché mébi de doa cho
moi truong dia phuong, cac kich ban khac nhau da duogc dé
xudt, danh gi hiéu qua dua trén phén tich emergy. Két qua
cho théy, cac kich ban déu han ché ap luc moi truong, céc



giai phap vé tai sir dung nudc da qua xir Iy va bun thai c6
thé gitp cai thién chit lugng méi truong [31-34]. Ngoai ra,
phan tich emergy con duoc sir dung dé danh gia tinh bén
viing cho mdt s6 hé théng néng nghiép va dich vu hé sinh
thai, 6 nhiém nudc. Phuong phap nay han ché sy phuc tap,
khong chic chin va tinh trung lip dit liéu cia khung tinh
toan dich vu hé sinh thai. Phuong phap cling dugc 4p dung
dé danh gia tinh bén vimg dua trén twong tac giita thién
nhién va con nguoi, khi sit dung dich vu h¢ sinh thai nong
nghi¢p thong qua kha nang ti tao (RNP%) va khong tai tao
(NRP%) [35-37].

Céc nghién ciru trude day da dinh nghia vé& emergy va
mg dung vao cac hé thong khac nhau, tir qua trinh quan
Iy nang luong hé sinh thai cua trang trai dén ton thit ning
luong cuia hé théng cAp nude va xir Iy nude thai. Tuy nhién,
cac nghién ciru nay van chua ap dung phan tich emergy dé
luong hoa ning lugng sinh thai cia hé thong sinh thai tich
hop, huong dén tuan hoan vat chit va nang luong. Trong
nghién ctru nay, mdt hé théng néng nghiép tich hop cho ho
dan trong thanh long két hop chin nudi dugc dé xuét, sau
d6 emergy duoc str dung dé danh gia tinh bén vimg ciia mo
hinh khi ap dung thyc tidn. Thanh long 14 loai cdy trong yéu
clu ¢6 cuong do chiéu sang cao, do do lién quan dén viec
str dung dién. Emergy 1 phuong phap pht hop dé tinh toan
tong chi ph1 nang lugng, khong chi tir viéc st dung dién ma
con tir ngudn tai nguyén co thé tai tao khac nhu nudc va dét.

2. Dol tuong va phuong phap nghién ciiu
2.1. Cdch tiép cgn

Mbi joule nang luong, di ¢ dang birc xa mat troi, dién
nang hay lao dong con nguoi quy doi, c6 thé gidng nhau vé
luong, nhung khac nhau vé chat luong va kha niang sir dung.
Heé s6 chuyén d6i dugc dinh nghia 1a lwong emergy dau vao
can thiét dé tao ra mot don vi dau ra kha dung. Trong nghién
clru ndy, phén tich emergy dé danh gia sy bén viing vé mo
hinh sinh thai tich hgp cho cay thanh long dugc thyc hién
theo céc budc sau:

- Budc 1: V& so d6 hé thdng tong quan dé xac dinh ranh
gidi ciia hé thong d cho va xac dinh cac ngudn dau vao, dau
ra dugc danh gid trén cac ky hi€u co ban do Odum trinh bay
(hinh 1). Téng mirc str dung ning luong (U) bang tong cac
dong tai tao va nang lugng khong thé tai tao trong hé thong,
tuong ng, niang lwong san xuit (Ep) biéu thi san lugng cia
tong nang luong dugc san xuit bai hé thdng sinh thai tich
hop. Bén canh d6, phan lon va ba khi duogc tai ché thong
qua hé thong phu biogas trong md hinh nay, déng vai tro
1a ngudn ndi lyc thic day qua trinh chuyén doi tudn hoan
chudng - ao - vuon... Do do6, hé théng thirc an chin nudi
(SF) dai dién cho su trao doi vt chat trong hé théng nay.
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Hinh 1. So d6 ranh gi&i ciia hé théng tich hop.

- Budc 2: Phan tich gid tri nang luong thu dugc cua ting
hang muc duogc xem xét trong hé théng “sinh thai tich hop”.
Trong budc nay, tit ca cac dir liéu thé nhu jun, kilogam
duoc chuyén thanh dang nang lugng mat troi, voi don vi la
SeJ nham chuyén vé don vi ning lugng chung ctia emergy.
Pbi voi su chuyén d6i nay, gia tri don vi cia emergy 1a
UEYV, duogc coi la lwgng mat troi can thiét dé tao ra trén mot
don vi (jun, khdi luong hodc tién) clia mot san phém hoac
dich vu. UEV 1a mot dbi twong nhat dinh, c6 thé c6 gia tri
khac nhau do vi tri dia Iy cu thé hodc quy trinh san Xuét.

- Bude 3: Thiét 1ap chi sé ning lugng va dinh luong cac
hanh vi sinh thai cta hé théng “sinh thai tich hop” s& duoc
lam r6.

Su néng 1én toan cau nham duy tri sinh quyén dugc coi 1
su tham chiéu cho phan tich emergy, trudc ddy c6 gia tri lan
dau 1a 9,44E+24 Sel/yr, sau d6 dugc cép nhat 1a 1,58E+25
Sel/yr va hién tai la 1,52E+25 Sel/yr [13].

2.2. Doi twong nghién civu

Sinh ké chinh ctia ho dan 14 trdng thanh long két hop véi
chin nudi, cu thé dién tich tr6ng thanh long 1a 10.000 m?
(tirc khoang 1.100 tru), sb luong vat nuoi 1a 9 con bo, dién
tich trong c6 1a 3.000 m? (hinh 2). B4i v6i nhu cau nguyén
lidu trong canh tac ndng nghiép ciia ho dan bao gom: thirc
an cho bo, phan bon cho thanh long. Pbi v6i chin nuéi bo,
thirc an chu yéu 13 ¢6 voi, ngoai ra ho chin nudi bd sung
thém 400 kg cam gao va 200 kg thirc dn chuyén dung cho vo
béo bo. Nude udbng cho bo khoang 50-60 lit/con/ngdy, nudc
vé sinh chuong trai 1a 0,9-1,08 m¥/lan (m01 ngay v¢ sinh 2
lan), ngudn nudc duogce sir dung 1a nude ngam. DAi véi qua
trinh canh tac thanh long, trung binh mét hd dung khoang
25 tin bon phan hitu co (phan chudng)/nam/2 1an bon, toan
bo lwong phén hitu co sir dung tir chat thai chin nudi. Canh
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thanh long tia bo mdi nam 1 lan, trung binh 150 canh/try
(twong tmg khodng 50 kg/try). Nhu vy, mdi nim mot ho
phat thai ra moi trudng gan 55 tan canh thanh long tia bo.

Hinh 2. (A) Khu vwc chan nuéi bo, (B) ruéng cé voi, (C) viweon thanh
long, (D) rom duw trir.

2.3. Phwong phdp phan tich chi sé emergy

Trén co s6 cac gia tri dugc dé cap & trén bao gdm: ning
luong c6 thé tai tao (RR), ning luong khong thé tai tao
(NR), tong nang lugng sir dung (U), ning lwong san xuat
(Ep), mét loat cac chi s6 duoc dua ra nhu sau dé trinh bay
hiéu suét ciia hé thong sinh thai tich hop.

Sy bién d6i (Tr):
1y
Tr = g (1)

trong do: Sy bién dbi (Tr) 1a mot loai UEV dugc dinh nghia
nhu dau vao xuit hién trén mot don vi dau ra nang lugng
kha dung v&i don vi SeJ/J. N6 thu dugc bang ty sb gitra tong
s6 nang luong duoc st dung trong mot qué trinh va ning
luong do qua trinh d6 tao ra. Tr dai dién cho chét lugng cua
chinh d4u ra. Do bién dbi cang cao thi can cang nhiéu nhiét
d06 cho hé théng.
Chi s6 phén tram tai tao (Pr):
RRE+RFP

Pr = )

u

trong d6: Renewable resources (RR) la cac ngudn nang luong
tai tao sdn c6 trong hé thong, con renewable purchased (RP)
1a cac ngudn nang luong tai tao dugc bd sung tir bén ngoai,
thong qua qua trinh mua hodc dua vao he thong. U 1a tong
nang luong dau vao cua hé thong, bao gom ca cac ngudn tai
tao va khong tai tao. Khac véi chi s phan trim téi tao 1a ty
1¢ gitra nang lugng tai tao co san (R) va U, chi sb phﬁn tram
kha nang gia han duogc sta dbi (Pr) duoc dinh nghia la ty 1¢
cua tat ca cac nang luong dau vao c6 sin hodc dugc thém
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vao trén tong sd nang lugng ddu vao, minh hoa su dong gop
¢6 thé tai tao trong tong dau vao st dung cho hé thong. H¢
thong Pr cao hon dugc coi 1a bén vitng hon vé lau dai.

Ty s nang suat ning luong tich liiy (EYR):
EYR = —

RP4NP ®)

trong d6: Non-renewable purchased (NP) 1a cac ngudn ning
luong khong tai tao mua tir nén kinh té bén ngoai, EYR la ty
s6 tong chi phi hién ¢6 so v6i chi phi thu dugc tir nén kinh
té bén ngoai, thé hién hiéu qua cua hoat dong st dung cac
yéu té dau vao da mua dé khai thac tai nguyén thién nhién.
Chi sb nay cang cao, lgi tirec thu dugce trén mot don vi dau tu
emergy cang lon.
Ty s stic tai moi truong (ELR):
NR+NP

ELR = RR+RP )
trong d6: Non-renewable resources (NR) la cac ngudn ning
luong khong tai tao sin cé trong hé thong, ELR 14 ty sb giira
téng nguyén liéu ddu vao khong thé tai sinh trén tong sd
nguyén lidu dau vao c6 thé tai sinh, cho biét muc do cing
thing ctia hé thong nhat dinh d6i véi méi trudng. Ty 18 nay
cang thap thi ap luc méi truong cang giam.

Chi s6 bén vitng emergy (EmSI):
EYR

EmSI = (5)

ELR
EmSI c6 tinh dén ca kha ning twong thich vé sinh thai
va kinh té, cho biét liéu mot quy trinh cung cap cho ngu’(‘)i
str dung ap lyc moi truong thap hay cao, phan anh tinh bén
vitng tong thé ciia mot quy trinh san xuat. Chi sb nay cang
cao thi tinh bén vimng ciia hé théng cang cao.
Ty I¢ phan hoi emergy (EFR):
EFR = — ©6)
RP+NP
trong d6: System feedback (SF) 1a emergy phan hdi ndi tai
ctia hé thdng, thé hién cac dong ning luong dugc tai sir
dung va tuan hoan bén trong hé théng; EFR la ty 1¢ giita
nang suat phan hdi ciia hé thong so véi san lwong duge mua
tir nén kinh té, thé hién kha ning ty td chirc cua hé thdng.
Chi s6 nay cang cao thi hé théng chuyén dong bén trong
cang manh [28].

Tinh bén vitng caa mot hé théng phan anh hiéu suét toan
dién ciia hé thong v& higu qua va ap lyc mdi truong. Mot hé
thong bén vimg s& gay ra it tai moi trudong hon dé duy tri
ngudn cung cap tai nguyén, dong thoi tao ra nhidu dau ra
hon dé déng gdp cho méi truong. EmSI 1a ty 16 cuia EYR va
ELR, danh gia tinh bén viing qua chi s6 bén viing emergy
(EmSI) c6 cac truong hop sau:

EmSI<1: khong bén viing. . .
1<EmSI<10: ranh gidi gitta bén ving va khong bén vimg.
EmSI>10: bén ving.



3. Két qua va ban luan

3.1. Pé xudt mé hinh tich hop cho khu vwe canh tic
cdy thanh long

Phuong 4n xtr 1y 6 nhiém dé xuat dya vao dic diém ty
nhién, hién trang moi truong tai chd dé tao ra sinh ké bén
vitng cho ho trong thanh long két hop chan nudi. M6 hinh
duoc dé xuat trong hinh 3.

Canh thanh long tia bo: Pugc thu gom, chat 3-5 cm,
hodc bam nho bang may bam. Sau d6 trén v6i phan bo theo
ty 1& 1:4 (1 phan bo:4 canh), bd sung thém ché phiam sinh
hoc Biofert UPC theo ty 18 2-3 lit ché phdm/tan. Ché pham
nay chira cac vi sinh vét hiéu khi, Bacillus sp., Lactobacillus
sp. gitp rat ngan thoi gian hoai myc ciia phan chudng hoic
cac phé, phu phim néng nghiép, trc ché sy phat trién cia
céc loai vi sinh vat gdy bénh cho cay trong, con ngudi trong
va sau qua trinh U hoai. Phan bén hitu co sau qua trinh G
khoang 8 tuan, thi khéi luong dat khoang 30% so vai khdi
luong nguyén @ ban dau, dong u s& dugc dao tron lién tuc
cach nhau khoang 7-10 ngay. Nhu vay, véi 55 tin canh cia
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ho dan s& phdi tron voi 13,75 tin phan bo tir chudng, bd
sung 110 1it ché pham sinh hoc Biofert UPC s€ duoc 20,625
tan phan compost bon cho cay thanh long.

Phan bo: Pugc thu gom va dung dé & phan hitu co tai
khu 0 phan cung v6i canh thanh long. Toan bg luong phan
htru co u dugc s€ dugce bon cho cay thanh long.

Nude thai tir chudng nudi: Trung binh 0,5 m¥/ngay dém
dugc thu toan bd vao biogas 8 m?. Nudc thai sau biogas
dugc dan vao bé ling - loc 3 ngan thé tich trit nuée 3 m?
theo d6 cao dia hinh, tai day dam bao léng, loc can cling nhu
giam néng do COD, BQDS, TSS sau biogas. Sau do, toan
bd nudc thai s&€ dugc dan vao ao sinh hoc thé tich 20 m’,
dam bao kha nang luu nudc 30-50 ngay trude khi tai su
dung. Tai ao sinh hoc tha céac loai thyc vat dé thich nghi va
trong céc loai cdy thiy sinh ban dia, c6 thé sir dung dé xur Iy
nude thai nhu luc binh, béo, rau muéng. .. X4c c4 chét thu
dugc tai ao sinh hoc s€ dugc 0 lam dam ca, dung dé cung
cép chét dinh dudng cho ciy thanh long. Khi sinh hoc sinh
ra tir biogas s& diing cho nhu cau niu in ciia gia dinh. Nudc
tai ao sinh hoc sau thoi gian luu chira khoang 3-15 ngay, c6
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Hinh 3. Mé hinh trng dung cac sinh khéi, diéu kién tw nhién va méi triedng sén cé cho ho tréng thanh long két ho'p chin nuéi.
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thé duoc su dung dé tudi cho vuon thanh long. Rac hitu co
tir nha s€ dung lam phan compost. Rac v6 co dugce thu gom
ban phé lidu.

3.2. Danh gid tinh bén viing cua moé hinh tich hop
3.2.1. Tinh todn va dwa ra két quda ciia chi sé emergy

Danh gia emergy la mot phuong phap hoan hao cho qua
trinh twong tac giita hé thong con ngudi va ty nhién. Nghién
ctru ndy nham danh gia tac dong mdi truong cua hé thong
sinh thai tich hop dugc trién khai cho ho dan trdng thanh

Bang 1. Két qua tinh toan cac chi s6 emergy.

T (e G oy (0
Ngudn tai nguyén tai tao (RR)

EZ?igi“’“g 264EH08 Iy | 2, 64E-+08
2 Gio 3,54E+05 Ty 245E+03 8 6TE+08
3 Mua 8 46E+08 Ty 3,10E+04 2,62E+12
Ngudn tai nguyén khong tai tao (NR)
4 Dit 2,00E+04 Tyt 1,24E+05 248E+09
Céc dAu vao tai tao va khong tai tao dugc (RP+NP)
Chudng bo
5 Thirc an nhuyén  2,00E+02 kgyr  1,07B+13 2,14E+15
6 Céam gao 4,00E+02 ke/yr 1,31E+05 5,24E+07
7 o 4,00E+03 kefyr  1,15E+05 4,60E+08
8 Nude 2,27E+05 kgfyr  TA9E+08 1,70E+14
9 Xi ming 8,75E+02 kefyr  488E+1 2,74E+14
10 Gach 5,32E+03 kg/yr 4.88E+11 1,59E+15
B& biogas
11 Kn 1,71E+03 kgfyr  124E+05 2,12E+08
12 Nud thai 2,92E+03 kgfyr  6,12E+06 1,78E+10
13 Ximing 5,00E+02 kefyr  488E+11 2 44E+14
14 Gach 1,14E+03 kefyr  488E+11 5,56E+14
Aoca
15  Thicin 5,00E+02 ke/yr  1,07E+13 535E+15
16 Autring ca 1,00E+02 kghyr  5,60E+05 5,60E+07
Vuon thanh long
17 Egi“czé“ 250B+04  kglyr  124E+405 3,10E+09
18  Céycon 1,10E+03 Ty 2,57E+05 2,83E+08
19  Cayrom 3 40E+03 kefyr  131E+05 445E+08

Téng:

Nang luong san sinh (EP)

20 Bo 3,97E+10
21 Tréi thanh long ~ 3,50E+07
22 Khi sinh hoc 1,37E+10
23 Ca 1,95E+10
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long, céc h¢ s6 chuyén doi nang lwong 1a gié tri ké thira tir
cac nghién cuu trudc [34] Trong thanh long va chan nudi
két hop thuy san c6 nhiéu twong tac v6i moi truong xung
quanh, str dung tai nguyén va tao ra nhiing thay do6i trong
hé sinh thai khi duoc danh gia. Két qua cho thay, cac ngudn
sinh khdi tai ché anh huong dén céu triic diu vao emergy
cua cac hé thong, mic du tat ca chung déu duoc bon vao
qué trinh canh tac thanh long dudi dang phan hitu co. Hon
nira, dong emergy cuc by khong tai tao cua hé thong giam

30% so v&i ban dau, phan anh rang sinh khoi tai ché gop
phan lam giam viéc khai thac tai nguyén khong tai tao tir
dét du trit.

- Nang lugng mat troi = Dién tich x B9 choi x (1-D§
phan chiéu) = (2,00E + 5 m?) x (1,65E + 3 cd/m?) x (1-20%)
=2,64E + 08 J/yr.

- Nang lugng gié = Dién tich x Mat d6 khong khi x Van
toc gi6 trung binh x Thoi gian lam viéc hing nam x Hé s6
can = (2,00E + 5 m?) x (1,23 kg/m®) x (6 m/s)* x (2,40E + 3)
x (0,01) = 3,54E + 05 J/yr.

- Niang lugng mua = Dién tich x Luong mua x Tc do
dong chay x D§ cao trung binh x Ty trong x Trong luong =
(2,00E + 5 m?) x (0,8 m) x (20%) x (2,70E + 1 m) x (1,00E
+ 3 kg/m*) x 9,8 = 8,46E + 08 J/yr.

- Pat =2 ha =2,00E + 04 J/yr

- Chudng bo (300 m?):

+ Dai - Rong - Cao=15-20 -2 m.

+ Thirc dn nhuyén = 200 kg = 2,00E + 2 kg/yr.

+ Cam gao =400 kg = 4,00E + 2 kg/yr.

+ Co: 150 m*= 100 kg c6 —> 3000 m*= 2000 x 2 kg =
4000 kg =4,00E + 3 kg/yr.

+ Nudc: 1 ngay 70 1 cho 9 con —>nam=360x9x 70 =
226800 1=2,27E + 5 kg/yr.

+ Xi mang: 1 bao =4 m?> —> 300 m? (xay cho 3 mat) =

8,75E + 2 kg/yr.
+ Gach: 1m? = 76 vién —> 300 m*> = 5,32E + 3 kg/yr.
- Bé biogas (8 m®):

+ Khi chorala 4,7 m* khi —> 4,7 x 365 =1,71E + 3kg/yr.

+ Nudc thai = 8 x 360 =2,92E + 3 kg/yr.

+ Xi mang = 5,00E + 2 kg/yr.

+ Gach = 1,14E + 3 kg/yr.

- Ao ca (0,3 ha):

+ Au tring ¢4 = 50 x 2 = 100 kg = 1,00E + 2 kg/yr (udc
tinh 50 kg 4u tring sau khi nudi ta c6 khoang 2500 con c4
truong thanh).

+ Thirc dn ca = 10% khdi luong ca = 5,00E + 2 kg/yr.

- Vuon thanh long:

+ Phan bon hitu co = 25 tan/ nim = 2,50E + 4 kg/yr.

+ Cay con = 1,10E + 3 J/yr.

+ Cay rom (1 cay 10 kg) = 3,40E + 3 kg/yr.
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Theo két qua tinh toan emergy chi tiét cta cac yéu t6
trong mo hinh (bang 1), su cai thién vé tinh bén vimng cta
hé théng thé hién qua sy khac biét vé ngudn ning luong diu
vao giita md hinh canh tac truyén théng va mo hinh trong
trot - chan nuoi két hop. Trong mé hinh két hop, viéc nubi
c4 trong ao sinh hoc lam ting lugng emergy dau vao trong
qua trinh danh gia hé thong. Pdi véi diéu kién khu virc mién
Trung, viéc bd tri ao nudi ca can duoc dat tai nhitng khu
vuc phu hop, ching han nhu ving déng bang, nhim ning
cao hi¢u qua khai thac va sir dung tai nguyén thién nhién.
Tuy nhién, cac ngu(“)n sinh khdi khac nhau c6 dic tinh vat ly
va hoa hoc khac nhau, ddn dén sy khéac biét vé& chit luong
sinh khdi tai ché. Diéu nay c6 thé anh huong dén kha ning
cai thién va duy tri do phi dit phuc vu canh tac cdy trong.
Vi vdy, can tién hanh tinh toan va danh gia cu thé mtrc do
dong gop thuc té cua sinh khéi tai ché dbi v6i hoat dong
tréng trot.

Bén canh do, ton tai 2 truong hop trong thuc té dé danh
gia hidu qua emergy cuia hé thong nong nghiép dugc bon
cac loai phan hitu co khic nhau. Néu sinh khdi co thé tai
ché thi xem nhur tuin hoan bén trong hé théng dugc danh gia
chinh xac, tuy nhién néu su dong gop ctia dong tai ché duoc
dua tir ngudn bén ngoai hé thong thi két qua danh gia hiéu
sudt emergy cua hé thong tich hop s& bi anh huong déng ké
(bang 2) [24].

Bang 2. Chi sé emergy dé danh gia hé théng.

Dong niang lugng (Flux) Gia tri Pon vi
Nang lugng c6 thé tai tao (RR) 2,62E+12 Sel/yr
Ning lwong khong thé téi tao dugc (NR) 2,48E+09 Sel/yr
Ning lwong dau vao tai tao dugc (RP) 7,66E+15 Sel/yr
Ning lwong dau vao khong téi tao duge (NP)  2,66E+15 Sel/yr
Téng mirc emergy sir dung (U) 1,03E+16 Sel/yr
Chi s6

Chi sb phin trim ning luong tai tao (Pr) 0,74

Ty 1& nang suit (EYR) 0,99

Hé s6 sirc tai moi truong (ELR) 0,35 -

Chi sb bén viing emergy (EmSI) 2,8

3.2.2. Pdnh gid chung vé hiéu qua ciia mé hinh

Bang 1 liét ké cac chi sb emergy duoc danh gia cua cac
dong chay tong hop lién quan dén hé thong. Két qua cho
thdy, hoa ning ctia mua cao hon so v4i ning lugng birc xa
mit trdi, dong nang gié nén gia tri ctia nd duoc liy lam gia
tri (2,62E+12) dau vao ciia nang luong co thé tai tao (RR).
Déi v6i ning luong khong thé tai tao, ta chi co dit nén lay
gid tri (2,48E+09) cuia dat lam gia tri ning lugng tai nguyén
khong thé tai tao. Cac dau vao tai tao va khong tai tao
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dugc (RP+NP) bao gom nhiing du vao duge mua tir nén
kinh té, chang han nhu thirc dn nhuyén, cdm gao, xi ming,
gach... cung cép cac chi tiét vé cac yéu t6 dau vao hé théng
(hinh 4). Ning lugng san sinh (Ep) 7,29E+10 J/yr chu yéu
bao gém bdn san phé”im l1a bo, ca, khi sinh hoc va trai thanh
long. Trong do, ca va thanh long duogc dua truc tiép ra thi
truong, khi sinh hoc dugc su dung boi hd gia dinh va ct
giam luong than mua tir thi truong.

Ao cd

Chudng bd
71%

Hinh 4. Ty & phan tram cac chi sé emergy cta hé thong.

Két qua cho thay, tong mic emergy sir dung (U) la
1,03E+16 Sel/yr, trong d6 cac ning luong dau vao tai tao
va khong tai tao chiém wu thé cao nhét toi 99,8%. Nguoc
lai, cac nang lugng tai nguyén tai tao va khong tai tao chi
chiém 0,2%, ca hai déu cung cp boi méi truong ty do va
biéu thi hd tro truc tiép tur thién nhién. Hai phén nay duoc
tinh tong cong la 2,62E+12. Bang 2 cho thiy, ty 1¢ ning
sudt cua hé thong 1a 0,99, c6 nghia 1a khong co don vi tai
nguyén moi truong mién phi c6 thé dugc khai thac khi mot
don vi dau vao d3 mua duoc dau tu vao hé théng nay. ELR
cua hé théng 1a 0,35 cho théy, nang luong tai tao duoc su
dung trong hé théng nay nhiéu hon ning luong khong tai
tao, trong khi chi s6 ELR cua hé thong nong nghiép thong
thuong khong c6 tuan hoan chét thai 1a 1,97. Hon nita, két
hop EYR, ELR, EmSI dua ra mét phén tich toan dién vé
tinh bén ving cia hé thong nay, va duogc tinh 13 2,8 cao
hon so v&i hé théng nong nghiép thong thuong 13 0,57 [34].
Cho thiy rang, hé thong xir Iy chét thai cho hoat dong nong
nghiép theo hudng tich hop c6 tinh bén viing cao hon. Tinh
bén vitng ctia md hinh duoc trinh bay béi chi s EmSI, chi
sO cang cao thi kha nang bén viing ctia mo hinh cang cao
[29]. Két qua nghién ctru nay cho thiy, diém mau chét ddi
v6i mot hé thdng nong nghiép xir 1y chat thai tich hop 1a kha
nang tai ché chat thai néng nghiép va tai nguyén thién nhién
tai tao tai dia phuong bang cach dau tu vao cac ngudn luc
bén ngoai va sir dung cac ngudn lyc tai tao tai dia phuong.



Khoa hoc Néng nghiép | Trong trot; Cac linh vuc khac cta khoa hoc néng nghigp

4. Két luan

Anh huéng cua tai nguyén dugc tai ché dén hiéu qua
emergy va tinh bén vimng ciia cac hé théng dugc nghién ctru
khong duogc thé hién mot cach toan dién va hop 1y & mot
mtrc d6 nao d6. Piém méu chdt cua viée cai thién van dé 1a
lam thé nao dé phan b niang luong duge sir dung, hay quy
ddi trén mot don vi sinh khéi chét thai dugce tai ché trong
cac mo hinh tich hgp. Tuy nhién, phan tich emergy da duogc
thuc hién dé danh gia mot cach dinh huéng méi lién hé giita
moi truong ty nhi€n va xa hdi con nguoi. Phan tich emergy
da cho thiy rd vai tro quan trong ciia tai nguyén mdi trudng
nudc, dat va hoat dong san xuat nong nghiép ddi véi sy phat
trién kinh té cta nguoi dan. Ngan ngira 6 nhiém mai trudng
va sir dung bén vimng tai nguyén 1a rat can thiét. Phan bo dau
tu cho cac ngudn ning luong khong tai tao can duoc didu
chinh phu hop dua trén su sin c6 cua tai nguyén méi truong.
Hon nira, nhu cau st dung tai nguyén ctia ngudi dan ciing
nén duoc duy tri mét cach twong xung vdi kha nang cung
cAp cua thién nhién. Cac giai phap chién lugc dé c6 duge su
phét trién bén vitng cho mé hinh sinh thai tich hop khép kin
can duoc tiép tuc nghién ctu.

LO1 CAM ON

Nghién ctru nay duogc tai trg boi Bo Khoa hoc va Cong
nghé trong khuon kho Dé tai doc 1ap cap qudc gia “Nghién
clru cac giai phap phat trién sinh ké bén viing cho cac cong
ddng dan cu nong thon tinh An Giang gan véi sir dung hop
ly tai nguyén, quan 1y chat thai va bao vé méi truong” (ma
s6 PTPL.CN-71/21). Cac tac gia xin chan thanh cam on.
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