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- Piém noi bat:
v' Cét san ho ¢ pH cao, do xop thap, gilt nugc va dinh dudng kém, han ché
su phat trién ctia cay trong

v Sir dung vi sinh vat mang nhay polysaccharide va chat don hiru co dé cai tao
cat san ho dan dén 1am ting lién két hat cat, tao 10 x6p gitr nude va dinh dudng.

v Sau cai tao cat san hd, ham lugng nuéce da tang 2,6 lan, dinh dudng dugc
cai thién, nang suit rau ting 4-6 lan twong duong voi dat canh tac.

- Tém tit: Cat san ho ton tai nhing dic tinh khong thuan lgi cho cay trong nhu pH
twong dbi cao khoang 8-9, d6 xdp thap chi dat 37-38%, c6 ham luong dinh dudng kém,
kha nang giit nude han ché v6i d6 trir Am déng rudng chi dat 16-17%, han ché kha nang
sinh trwong va phat trién ciia rau xanh va cay tréng. Trong nghién ctru nay, hdn hop vi
sinh vét sinh mang nhay polysaccharide, vi sinh vat hitu ich va chat don hitu co duoc sir
dung dé cai tao cat san ho, tang kha nang gilr nudc, ddng thoi bd sung ngudn dinh dudng
can thiét cho cdy trong. Két qua cho thay sau qua trinh cai tao, kha nang lién két giira cac
hat cat dugc cai thién ro rét. Dién tich bé mit riéng cua cat tang 1én 3,6 1an sau cai tao,
dong thoi xuét hién nhiéu 16 x6p co kich thude 2-12 nm gitp giit nude, giit dinh dudng.
Thanh phﬁn nudc trong cat sau cdi tao cao nhét 1a 1,57% & cat sau canh tac vu 1, tang 2,6
1an so véi cat ban dau, luong chat hitu co, muéi nitrat va ham lugng khoéng chat cﬁng
tang 1én dang ke Cét sau cai tao cho ning suat rau cai ting manh so véi cat trudc cai tao,
mong toi tang gap 4-5 14n so véi cat trugce cai tao va dat twong duong so voi dat canh tac
thudng. Nhitng két qua niy chimg minh ring c6 thé cai tao cat san ho thanh dét canh tac
c6 hidu qua giit nudc va giir dinh dudng tét, gop phan quan trong thic day su phét trién
clia cdy trong.

- Tir khoa: Cat san ho, cdi tao, dinh duong, gitv nuoc, do xép, dat canh tac.

1. PAT VAN DE

Pit dao & Viét Nam dic biét voi dao xa bo chi yéu gém dét cat ven bién. Loai dat
nay co dac diém 1a thanh phé”m co hoc thd véi 80-85% cat, chu yéu 1a cat san ho. Pic diém
clia cat san ho 1a do pH tuong ddi cao khoang 8-9, d6 xdp thap chi dat 37-38%, ham luong
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dinh dudng kém, kha nang gilt nudc han ché vé6i do trix 4m déng rudng chi dat 16-17%,
khong thich hop cho trong trot va canh tac [1]. Chinh vi thé viéc nang cao hiéu qua giit
nudc, dinh dudng dé cai tao cat san ho thanh dit canh tic ¢ ¥ nghia cép thiét ca vé kinh
té 13n an ninh qudc gia. Bé thuc hién muc dich trén, cin phai co nhiing cong nghé mang
tinh dot pha, than thién moi truong va hiéu qua cao.

Nhiéu cong nghé da duoc phat trlén nham cai thién d6 phi nhiéu cua cat, chu yéu
thong qua viéc tang cudong kha nang gilr am va duy tri chat dinh dudng. Céc phuong phap
nay bao gdm viéc cai thién cac dic tinh 1y hoa cua dét, nhu tang mat do khéi, d6 xbp,
ciing nhu kha ning giit va trao ddi nude, cting vai viée bd sung chat hitu co. Céc vt lidu
phé bién duoc sir dung dé ning cao chét lwong va cai thién d6 mau m& cua dat bao gom
cac chét hitu co va than hoat tinh [2]. Tuy nhién, trong cac viing c6 diéu kién khic nghiét
nhu dao hodc ven bién, qua trinh phan hity va khoang hoa chat hiru co thudng dién ra
nhanh chong, khién cho hiéu qua cda nhitng véat liéu nay bi giam sut [3]. Do d6, viéc lua
chon cong nghé thich hop dé cai tao cat san ho thanh dat canh tac van 12 mot thach thuc
16n ddi voi nganh nong nghiép [4].

Hién nay, cac nhom vi sinh vét sinh mang nhay polysaccharide da va dang duoc
nghién ctru va ing dung cho qué trinh cai tao dat tréng [5]. Nhimng vi sinh vat nay dong vai
tro quan trong trong viéc hinh thanh va duy tri sy 6n dinh cua cau tric dat [6, 7]. Trong qua
trinh sinh truong va phat trién, cac polysaccharide ngoai bao duoc tong hop va tiét vao
trong dat tao thanh chat nhy va vo bao c6 thé dugc hip phu boi bé mat dat, sau d6 hinh
thanh cac ciu tric dat lién két 6n dinh [5, 8, 9]. Ngoai ra, su két dinh gitra cac hat cat va
cac thanh phan chat don gitp ting kha nang gilr nude tao do a am toi x0p, bd sung va duy
tri dinh dudng [5]. Tir d6, gitip cy tréng sinh trudng va phét trién manh hon.

Trong nghién ctu nay, da"t cat san ho duogc cai tao bang cach sir dung ché pham vi sinh
vat hﬁ'l} ich chiu mefl’n NPC, ché pham wVi sinh vat siph mang nhay polysaccharide chiu mén
BTS két hgp voi chat don hitu co va bo sung trye ti€p vao cat.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit li¢u

Cat san ho: pH 8,15; EC 212,3 pS/cm; ty trong 2,09 g/cm?’; do xdp 37,46%; xudt
xu: Truong Sa, Khanh Hoa.

Ché phém vi sinh vét hitu ich chiu man NPC: Chtra vi sinh vt c6 kha nang ¢ dinh
dam (4zotobacter sp. TSL B1.2), phan giai phosphat (Pseudomonas sp. TSD-B5.7), phan
huy cellulo§e (Bacillus sp. DTA-B3.1 ), mat do vi sinh vat hitu ich mdi loai dat > 10’
CFU/g, 36 am < 15%. Che phé7m do Phan vién Cong nghé sinh hoc/ Trung tam Nhi¢t doi
Viét - Nga nghién ctru phat trién.

Ché pham vi sinh vét sinh mang nhéy polysaccharide chiu min BTS: Chtra vi khuan
Bacillus velezensis TSD5, nam men Meyerozyma guilliermondii DTA-Y5.8 c¢6 kha nang
sinh mang nhay polysaccharide, mat do > 10" CFU/g, 46 am < 15%. Che pham do Phén
vién Cong nghé sinh hoc/ Trung tAm Nhiét doi Viét - Nga nghién ciltu phat trien.

Chat don hitu co: duge két hop tir cac thanh phan nhu ba bun mia, phan bo 0 hoai

va trau hun va dua vao st dung véi cac thong sd ki thuat sau: Ty trong 1,28 g/cm?; do
x0p dao dong tir 70 - 75%; EC: 0,705 mS/cm; pH 7-7,5; chi s6 N, P, K dat 3% + 0,2%.
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Céc gidng rau dugc sir dung: Cai be xanh tén khoa hoc 1a Brassica juncea, Mong
toi tén khoa hoc 1a Basella alba xuat xur tir Cong ty Phu Nong.

2.2. Phuong phap nghién ctru

2.2.1 Quy trinh cdi tao ciat san ho

Cat san ho khong 13n cac loai rac thai, xac dong vat va cac thanh ph?m tap chat khac
duoc tién hénh dap nho so bd. Hon hqp sau khi dap dqu sang voi ludi cé kich thude mat
5 mm, phan khong lot sang dugc tien hanh dap va nghién lai.

Tao dong 1 1én men: Tron déu ché pham vi sinh vat sinh mang nhay polysaccharide
va vi sinh vat CQ ich vao chat don hfru Co, sau d6 tién hanh 1 1éq men trong thoi gian 7
ngay. Sau khvi két thiic giai dgan U dau tién, hon hqp duoc trc}p déu vai cat san ho va bd
sung nudc dé di€u chinh d6 4&m dat muc tir 40% dén 45%. Dong u sau d6 dugc phu bat
kin va ti€p tuc u trong 10 ngay. K&t thuc qua trinh 1, tién hanh danh ludng va dua vao st
dung dé trong rau.

Ty 1é cac thanh phan cai tao nhu sau: cac ché phém vi sinh vat sinh mang nhdy
polysaccharide, vi sinh vat hitu ich: 0,5% moi loai, chat don hitu co 1a 10% (w/w), con
lai 1a cat san ho va phu gia khac.

2.2.2 Panh gi ciu tric hinh thai cia cat san hd

Cich ldy méu dit

Cac mau dét’ duoc léiy & cac thoi diém dau vu va cudi vy, vi tri 1€iy mau & cac vj tri
khac nhau gitra luong, ¢ do sau 10-20 cm.

Ky thuat ldy mau: Str dung dung cu lay 15i dat bang sit, 1ay mot luong dat nhu nhau
cho moi mau dam bao cac mau co6 kich thude twrong duong nhau dé deé dang so sanh.

Bao quan mau: Loai bo tap chat, rac sau d6 bao quan trong tui nilon sach sau do
bao quan lanh & nhiét 46 4°C dé tranh su thay doi thanh phan dat.

Céc mau duoc ky hiéu va tién hanh giri di phan tich.

- Hinh thai cua cac mau cat san h6 dugc phan tich bang kinh hién vi dién tur quet
(SEM):‘ Cac mau cat, gét duogc tien hanh say lshf) kiét, sau do can tur 2 mg gién 3 mg dua}
vao budng do, cac mau duge phi mot 16p dan dién mong tir platin 1€n bé mat mau dé
tranh tich dién va cai thién chat lugng hinh anh.

- Phén tich thanh phan nguyén t6 dinh dudng trong dat duoc thyc hién bang phuong
phap tia X phan tan nang lugng (EDX) trén thiét bi MS-7001F (Jeol, Tokyo, Nhat Bén).

~ -Diéntich bé mat, kich thude 16 x6p cuia cac mau dugc xac dinh bang phuong phap
hap phu khi nito 1én bé mét vat liu ¢ nhiét @ thap, cu thé 1a phuong phap BET (Brunauer-
Emmett-Teller) trén hé¢ thong Tristar 3000 Micromeritics.

- Phan tich nhiét trong lugng dugc thuc hién trén may TGA209F1 (NETZSCH, Duc).

2.2.3 Phén tich d trir im dong rudng

D6 trir am (WHC) duogc thuc hién bang phuong phap ngam cat hinh try [10]. WHC
duogc xac dinh theo cong thuc:

DW-FW
—X

WHC = 100 (1
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2.2.4 Phén tich mgt s6 chi tiéu hoa ly

STT Chi tiéu phéan tich Phuwong phap
1 pH TCVN 5979:2007
2 Do dan dién (EC) TCVN 6650:2000
3 Ty trong TCVN 11399:2016
4 Do xdp TCVN 11399:2016

2.2.5 Panh gia chit lwgng dit cai tao trén mé hinh trong rau xanh

Thir nghiém trong rau duoc thyc hién tai Nha mang (25 m?), Tram nghién ctru thir
nghiém bién (bam Bay, Hon Tre) Chi nhanh Ven bién/Trung tdm Nhiét d6i Viét - Nga,
Nha Trang, Khanh Hoa. Mat bang duoc chia 1am 4 ludng bang nhau d€ trong thtr nghiém,
trong d6 3 ’1u6ng ch&q cat sau cai tao vo1 kich thudce qhu sau: réqg 1 m dai 4,5 m. Tao
thém 2 ludng chira dat cat san ho doi chimg va 2 ludng chira dat thuong canh tac tai
Tram Nghién ctru thir nghiém bién Dam Bay.

~ Rau cai va rau méng toi dugc st dung lam ddi tuong thyc nghiém voi cach chia
ludng nhu sau:

Ludng 1 va 2: trong rau cai.

Ludng 3: 2/3 ludng trong cai, 1/3 lubng trong mdng toi.

Ludng cat san ho: 2/3 lubng trong cai, 1/3 ludng trong mong toi.

Ludng dat thuong: 2/3 ludng trong cai 1/3 ludng trong mong toi.

Cham soc rau:

- Tu6i nuwdc: Sau khi trong cay con theo hang vao ludng can phai tudi ngay aé giir
am do phu hop gitip cay con phat trién tot. binh ky tu6i nude 2 1an/ngay (budi sang va
budi chiéu). Nhiing ngay troi co mua, tuy theo am do trén ludng dat trong rau sé co ché
do tudi nude phu hop. Néu am do cao trén 60%, khong tudi nude dé tranh 1am anh huong
dén bo re cua rau.

- Theo doi sau bénh: thuong xuyén theo, doi, lam co, loai lgé rau da nhiém sau bénh
de tranh su phat tan sang cac cay khac, han ché viéc st dung thuoc bao vé thuc vat.

Thu hoach rau:

~ Theo ddi qué trinh sinh truong, phat trién cua cdy, rau dugc thu hoach khi cay phat
trién tot. Doi voi giong rau cai va mong toi, thoi diém thu hoach thuong sau 3-4 tuan trong.

Két thic vu rau tién hanh danh gi4 ning suét nhu sau:

+ Khdi lwong trung binh/cay (g/cdy): Tinh 10 cdy cho mdi 6 thi nghiém, nh c ré
giil bo dat, giit nguyén ca gbc va l4 gia dem can.

+ Ning suét thyc thu (tin/ha) = (Nang suat 6 thi nghiém/ dién tich 6 thi nghiém) x
10.000. (Nang suat 6 thi nghiém kg/6 = (trong Iugng clia cay/0)/ dién tich 6).

+ Nang suat Iy thuyét (tdn/ha) = Trong luong TB/ ciy x mat do cay/ha
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3.KET QUA VA THAO LUAN
3.1. Su thay ddi ciu triic bé mit cat san hd truéc va sau cii tao

Pé theo doi va danh gia su thay ddi cu trac bé mait cat san ho trude va sau cai tao
nhom nghién ctru tién hanh quan sat qua kinh hién vi dién tir quét SEM véi do phong dai
500 lan va cho ket qua tai hinh 1.

1 ey wDldmm

s

Hé théng mang 15

(d)

Hinh 1. Anh SEM cua. a-Cdt san hé; b-Cdt cdi tao trudc canh tdc vu 1; c-Cét cdi tao
sau canh tac vu 1; d-Cat cdi tao trwoc canh tac vu 2; e-Cat cdi tao sau canh tdac vu 2

Két qua phén tich anh SEM cho thiy cat san ho khong qua cai tao 16p bé ngoai
trong d6i tro, cac hat cat roi rac gy kho khan cho qua trinh gii nudce va chat dinh
dudng. D6i v6i cac mau cat sau cai tao cd thé quan sat thiy rd bé mit ngoai cua hat cat
¢ su bao quanh ctia mot hé thong mang 16 x0p, day c6 thé 1a cac 16 xdp hinh thanh
duéi tac dung két hop cuia cac chat két dinh, polysaccharide ngoai bao tir vi sinh vat va
cac thanh phan cai tao khac, hé théng mang 16 nay gitp ting cwong kha ning giit nudc,
trao ddi va gitr dinh dudng.

3.2. Su thay déi dién tich bé mit cat san hd trude va sau cai tao

Nhiam nghién cttu, danh gia rd hon sy thay ddi dién tich bé mat riéng, thé tich 15
x6p, phan bd kich thudc mao quan ciia cic mau cat san ho trudc va sau cii tao nhom
nghién ctru tién hanh phan tich dién tich bé mat (BET).

Két qua phan tich dién tich bé mat BET (Bang 1, Hinh 2) cho thdy mau cét san ho, cat
d3 cai tao trude canh tac, cat sau canh tac vu 1, 2 ¢ dién tich bé mat trung binh tang lén. Pac
biét & cét ci tao sau canh tac vu 2 c6 dién bé mat trung binh 1a 5,1444 m?/g, so sanh vai mau
c4t ban dau c6 dién tich bé mit trung binh 13 1,4245 m*g, so sanh nay chimg minh ring viéc
cdi tao co tac dung dang ké, lam tang dién tich bé mat hat cat 1én 3,6 lan.
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Bing 1. Dién tich va phan bd kich thudc 16 xop bé mit ciia cat san hd trude va sau cai tao

Tén miu BET Phén bd kich thwée 16 xop (%)
(m%*/g) | 2(nm) | 5(nm) | 10 (nm) | 12 (nm)
Cat san ho 1,4245 0 0,06 0,06 0,07
Cat cai tao trudc canh tac vu 1 35620 | 0,23 0,13 0,14 0,16
Cat cai tao sau canh tac vu 1 3,7845 | 0,23 0,14 0,14 0,16
Cat cai tao truedc canh tac vu 2 5,0824 | 0,18 0,13 0,075 0,075
Cat cai tao sau canh tac vy 2 5,1444 | 0,195 0,1 0,08 0,104
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Ap suét twong déi (P/Pg) Kich thuée 16 xép (nm)

Hinh 2. (a) Pudng dang nhiét hap phu Na; (b) Phan b6 16 xdp

Két qua trinh bay tai Hinh 2 cho thiy lwong khi N2 bi hip phu ¢ miu cat sau cai tao
dat 6,0 cm?/g, cao hon dang ké so véi mau cat san ho chua cai tao (3,5 cm®/g), cho théy
do xop cua cat da duoc cai thién r6 rét. Sau khi trai qua canh tac vy 1 va vu 2, luong N2
hap phu tiép tuc tang lén lan luot dat 6,4 cm?/g va 7.8 cm3/g. Piu nay chung t6 do toi
x6p clia cat van tiép tuc duoc cai thién qua qua trinh canh tac. Sy gia tang nay duoc cho
1a nho vao sy hién dién cua cac thanh phan gia thé hitu co va cac chét két dinh dugc bd
sung trong qua trinh cai tao, giiip tang kha nang lién két giira cac hat cat, tir d6 tao nén
cu tric toi xdp va 6n dinh hon.

Bén canh do, két qua ciing ghi nhan su khac biét dang ké vé kich thudc 16 x6p trén
bé mat hat cat trude va sau cai tao. Cu thé, sau cai tao, kich thudce 10 x6p trung binh tang
1én dén 12 nm, trong khi cat san ho ban dau chi c¢6 kich thudc 16 xop khoang 2 nm. Diéu
ndy gop phan 1y giai hidu qua giir nwdc clia cat sau cai tao, tao diéu kién thuan loi hon
cho sy phat trién cua cay trong.

3.3 Danh gia kha ning gitt nwéc cia cat san ho trwdc va sau cii tao

Dé tiép tuc danh gia kha nang giir nudc clia cat san ho trude va sau cai tao, nghién ciru
tien hanh phan tich nhiét trong lwong TGA, két qua dugc the hién ¢ Hinh 3.

Két qua phan tich nhiét trong lwong (TGA) ctia mau cat san hd (Hinh 3 a) cho thiy
ba dinh thu nhiét ¢ nhiét d6 62,2°C, 302,9°C va 435,2°C. Pinh dau tién dugc quy cho su
mat nudc vat ly cta cat voi tong khoi lugng mat di 1a 0,64 wt%. Dinh thu hai ¢ 302,9°C
twong ung vai qua trinh khir hgp chat hitu co, hodc mudi nitrat ctia mau, dan dén mat khoi
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luong 13 1,12 wt%. Dinh thtr ba & 435,2°C tuong tmg vdi qua trinh khir hop chat hitu co,
chay hoan toan cac hop chét hitu co trong cat.

Két qua cho théy, cc mau cat sau cai tao co su gia tang vé ty 1& mat nude so voi cat
san ho ban dau thé hién qua su giam khdi lwong mau. Cy thé, muc giam khdi lugng tuong
mg v6i sy mat nudce 6 cac mAu cat cai tao trudc va sau canh tac vu 1 1an lugt 14 0,91% va
1,57%; & cac mau cai tao trude va sau canh tac vu 2 13 0,81% va 0,73%. Diéu nay phan anh
kha ning giit 4m va gitt nudc clia cat sau cai tao di duoc cai thién dang ké so véi cat san
h6 nguyén trang. Ngoai ra, cac dinh tin hi¢u twong img v6i qua trinh khu nitrat va cacbon
trong cdc mau cat cai tao cting cho thay xu hudéng gia tang, cho thay hiéu qua cua qué trinh
cai tao. Ham lwong mudi dinh dudng va hop chit hitu co trong cat sau cai tao dwoc bd sung
dang ké, gop phan cai thién diéu kién sinh truong va phat trién cho cay trong.

TG % DTG fi%min) TG M DTG /{%min)
ro.1g

100 200 300 400 500 ©00

100 200 300 400 500 o
Temperatura "C e o i

2 e e
100 200 300 400 500 P
Temperature /G . e Tempesature 'C

c b ettt d

TG % DTG /{%imin)

300
Temperatura "G

e
Hinh 3. Gian d0 phan tich nhiét trong luong (TGA) cac mau dat cat

a- Cat san ho; b- cat cdi tqo truoc canh tac vu 1; c- cat cdi tao sau canh tac vu 1; d- cat
cdi tao trudc canh tac vu 2, e- cat cdi tago sau canh tac vu 2
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3.4. Panh gia kha nang giir cac yéeu to vi lwgng ciia cat san ho trwdc va sau cai tao

Nhim danh gia hiéu qua cai thién tinh chat, thanh phan dinh dudng vi lugng cua cat
san ho sau cai tao, nhom nghién ciru tién hanh sir dung phuong phap do phé tia X phan tan
nang luong (EDX). Cac nguyén | td vi luong dong vai tro thiét yéu trong cac qua trinh trao
d6i chat, sinh truong va phat trién ciia cdy trong Viée bo sung hoic cai thién ham luong
cac nguyén té nay gop phan nang cao kha nang hap thy dinh dudng va ning suat cay trong.
Két qua x4c dinh thanh phéan cic nguyén t6 dugc cho ¢ bang 2 va Hinh 4.

Bang 2. Thanh phan cac yéu to vi lugng cla cat san ho trudc va sau cai tao

Tén mi Thanh phan (%)
" O [Ca|] C [Mg|Fe|AI| K[ S [Na
Cat san ho 54,1 [2431203]06 | - 0,5

Cat cai tao trudc canhtacvu 1 | 51,1 | 7,7 [ 192 ]0,5(1,514,010,7]0,4]| -
Cat cai tao sau canh tac vu 1 51,3 118,41193(27|1,1(2,410,2|0,2]0,2
Cat cai tao trudc canh tacvu 2 | 53,6 | 13,020,1 2,1 |1,3{22]04]0,4| -
Cat cai tao sau canh tac vu 2 50,8 | 10,6 (19,112 |1,7(/4,1]0,8]|0,4 | -

(b)

@ (e)
Hinh 4. Phan tich phé EDX cac mau cat

a- cat san ho; b- cat cdi tao trude canh tac vu 1; c- cadt cdi tao sau canh tac vu 1; d-
cat cdi tao trwde canh tac vu 2; e- cat cdi tao sau canh tac vu 2

Két hop v6i két qua cta phén tich tia X phan tan nang luong (EDX) cho thiy trong
cat san hd chua cai tao rat nghéo dinh dudng v6i thanh phan chu yéu 1a Ca, C va O cua
san ho. Cat sau cai tao véi vu 1 va vu 2 thiy rd su bo sung dang ké ctia cac thanh phan
nhu Al, Fe, K, Mg, ..., diéu nay cho thdy hiéu qua rd rét cua qua trinh cai tao c6 su bd
sung két hop cia cac thanh ph?m cai tao cat, chat don hitu co va mang nhﬁy EPS. Diac biét

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 38, 06 - 2025 67



Nghién cutu khoa hoc céng nghé

sau qua trinh cai tao quan sat su giam di dang ké ctia ham luong céc kim loai kiém thd va
kiém nhu Ca, Na diéu nay c6 tac dung dang ké dén qua trinh giam pH cua cat san ho, tao
thudn loi cho sy phat trién cta cay trong.

3.5. Panh gia nang cao dd x6p va do trir am dong rudng ciia cat san hd sau cai tao

bo xop va do trir am dong ruong 1a 2 yéu td co ly quan trong bac nhét quyet dinh
dén tinh chét dat canh tac. Két qua phan tich mot s6 chi tidu héa Iy va do trir 4m dong
rugng cua cat san ho trudc va sau cai tao dugc thé hién tai bang 3.

Bang 3. Mot so tinh chat co 1y cua cat san ho trude va sau cai tao

TT Chi ticu Pon vi Cat sanA ho | Catsau cai
ban diu tao
1 |pH - 8,15 7,65
2 | Po dan dién (EC) uS/em 212,3 1048,0
3 | P trit am dong rudng (WHC) % 16,51 54,36
4 | Ty trong g/em’ 2,09 2,03
5 [ Poxdp % 37,46 56,89

Két qua phan tich cho thay d6 pH cua cat san ho sau cai tao da giam dang ké so v&i
ban déu, trong khi d9 dan dién (EC) ting gip 4.9 1an. Su gia ting nay c6 thé duoc 1y giai
boi su bd sung cdc thanh phan cai tao, dic biét 1a chat don hiru co, gop phan 1am ting
ham luong mudi khoang va dinh dudng trong dat, dong thot giam dg kiém, tao diéu kién
thuén loi hon cho sy sinh truong va phat trién cia cay trong. Bén canh do ty trong cua
cat sau cai tao giam do co sy bd sung cua gia thé hitu co, giup ting do toi xdp va sb luong
mao quan trong dat. Didu nay dic biét quan trong trong viéc cai thién moi truong ré, hd
trg qua trinh hap thu nudc va chit dinh dudng.

Dang chii y, do trit 4am dong rudng t6i da cta cat sau cai tao ting gap 3 1an so voi
cat ban dau. Su cai thién nay duoc cho 1a nho hiéu qua cua cac chét két dinh, chat don
hitu co va su hinh thanh ciu trac két tu dudi tac dong cua vi sinh vat sinh mang nhay
EPS. Nho do, cat sau cai tao c6 kha nang gitr nude t6t hon, dam bao diéu kién thuén loi
cho canh tac rau mau va cay trong, dic biét trong moi trudng khic nghiét nhu khu vic
bién dao.

3.6. Danh gia chit hrgng dét cai tao trén mé hinh trong rau xanh

Viéc canh tac rau mau trén cac ving dat cat san hd ven bién dang gip nhiéu kho
khan do dgc tinh dét nhe, dé ria troi, ngheo dinh dudng va gitr nude kem. Diéu nay dan
dén cay trong cham phat trién, nang suat thip va khong 6n dinh qua cac vu. Do d6, cai
tao dét béng cac giai phap sinh hoc két hop vat liéu hitu co 1a mot hudng di tiém ning
giup phuc h01 d6 phi va nang cao hiéu qua san xuat. Trong nghlen curu ndy, rau cai - mot
loai rau ngin ngay, nhay cam véi diéu kién sinh truong - dugc trong trén ba loai dét: cat
san ho, cat san ho sau cai tao va dat Dam Bay (ddi chimg dwong) tai Tram nghién ctru thir
nghiém bién Pam Béy. Rau duoc thu hoach sau 30-35 ngay sinh trudng trong mé hinh
trong thir nghiém. Viéc so sanh chi tiéu sinh ning suat qua ba vu lién tiép la co s¢ dé danh
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gi4 hiéu qua thuc té ciia qua trinh cai tao dat. Két qua ning suét cdy rau cai thu hoach 3
vu dugc thé hién tai hinh 5.

3.0}

25}

(]
o

1 Catsan hé
W Cat san ho cai tao
W Dam Bay

Nang suat (kg/m?)
= I
(= wn

Q
n

0.0

Vy2

Hinh 5. Nang suét cdy rau céi sau 3 vy

Theo két qua cho thiy ning suit ciia rau cai trong trén ba nén dat khac nhau thé
hién sy khac biét ro rét, dac biét 1a gitra dét cat san ho nguyén trang va d4t cat san ho sau
cai tao. Rau cai tréng trén dat cat san ho cai tao dat trung binh 2,69 kg/m? ¢ vu 1, 2,66
kg/m* 6 vu 2 va2,37 kg/m? ¢ vu 3 - cao nhat trong ca ba nén dat. Trong khi d6, ¢at Dam
Bay cho ning suét gan tuong duong nhung thap hon mot chit & ca ba vu (2,63;2,57;2,23
kg/m?). Nguoc lai, rau trong trén dét cat san ho chwa cai tao c6 ning suét rat thap (1,1
0,98; 0,35 kg/m?), ddc biét giam manh & vu 3, cho thay su suy kiét nhanh chong cua nén
dat nghéo dinh dudng néu khong dugc cai tao.

Rau mong toi 13 loai rau leo phé bién trong ndng ho ven bién va ddo, c6 kha ning
sinh trudng nhanh, nhung yéu cau dat phai gitr &m tdt va giau dinh dudng dé dat ning
suit cao. Vi vdy nhom nghién ctru tiép tuc tién hanh danh gia hiéu qua cua cong thirc cai
tao dat bang t6 hop ché pham vi sinh vat sinh mang nhay (EPS), vi sinh vat htru ich, gia
thé hitu co va bentonite, thong qua viéc theo doi nang suét rau mong toi trén ba nén dat:
cat san ho nguyén trang, cat san ho cai tao va dat Pam Bay. Két qua khao sat dugc thé
hién trén Hinh 6.
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Hinh 6. Ning suét cay rau mong toi sau 3 vu
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Theo két qua trén, su khac biét ro rét dugc ghi nhan & nang suét gitra ba nén dat.
Trong d6, ning suat trén dat cat san hd cai tao ludn cao hon dang ké so voi nén dét cat
san ho nguyén trang va xap xi hodc vuot nhe dat Dam Bay.

Dit cai tao cho két qua cao nhit ca ba vu: 1,75; 1,56 va 1,38 kg/m?, xap xi voi dat
Pam Bay (1,77; 1,58; 1,34 kg/m?), nhung cao gip 4-5 1an so voi dat cat san ho ban dau
(0,35; 0,295; 0,18 kg/m?). DBay la chi s6 quan trong nhat phan 4nh tong hop hiéu qua cua
tat ca cac yéu to dét - nude - dinh dudng - sinh trudng. Su suy giam nhe ning suit & vu 3
c6 thé do mot phéan vat liéu hiru co va vi sinh vét c6 loi trong dét cai tao bat ddu suy giam
theo thoi gian, dan dén su giam hiéu lyc cua hé cai tao.

Su cai thién dang ké ning sut cay rau c6 thé dugc giai thich dya trén co ché hoat
dong cua céac thanh phan trong cong thirc cai tao. EPS sinh ra boi vi sinh vét tao mang
nhay c6 kha ning gilr nuGce gap nhiéu lan trong lugng ban than, gip dat duy tri d6 am on
dinh quanh vung ré, tao diéu kién thuan loi cho ciy rau phat trién manh. Hon nita, cau
tric mang nhay gip két dinh cac hat cat roi rac thanh cu tric dat bén hon, ting kha ning
gilr phan va han ché x6i mon, rira troi chat dinh dudng. Cung vo6i do, hé vi sinh vat hiru
ich (cb dinh dam, phan giai phosphate, cellulose...) hd tro ting luong dinh dudng hiru
hiéu cho cay, dic biét 1a trong giai doan sinh truéng manh dau vu.

Gia thé hiru co va bentonite cting dong vai trd quan trong trong gitr nude gitr dinh
dudng va cai tao cAu trac vat Iy dat. Ching goép phan lam tang d6 xop, d6 mun, tao diéu
kién song tot hon cho h¢ vi sinh vét cong sinh quanh vung ré. Nho sy tuong tac tich cuc
giita cac yéu td vét Iy - sinh hoc - héa hoc ndy, 14 cay phat trién day, rong, dai, giup ting
kha niang quang hop va stc séng ctia cay.

Két qua theo doi rau cai va mong toi qua ba vu cho thiy cong thirc cai tao dat cat
san ho bang td hop ché pham vi sinh vat sinh mang nhay, vi sinh vat hitu ich, gia thé hiru
co va bentonite da cai thién dang ké ning suat cta cdy. Rau trong trén dét cai tao co nang
suit cao, vuot xa nén cat nguyén trang va tuong duong, tham chi 0 6n dinh hon dat Bam
Bay. Tuy nhién, hiéu qua cai tao co d4u hiéu giam nhe tir vu thir ba tré di, cho théy can
6 chién luge bd sung dinh ky vat liu cai tao sau 2-3 vu canh tac. Pay 1a hudng tiép can
kha thi, phit hop vé6i diéu kién san xudt tai cac ving dao va khu vyc ven bién dat ngheo,
thiéu nudc ngot, gop phan nang cao hiéu qua str dung tai nguyén va phat trién nong nghiép
bén vimng trong diéu kién bién d6i khi hau.

Qua qua trinh theo ddi cac vy canh tac lién tiép, nhém nghién ctru nhan thiy rang
mic du chat luong dét sau cai tao co xu | huong giam nhe vé mot s6 chi tiéu ly-hda hoc, song
su giam sat nay 1a khong dang ke va van khong anh huéng t6i nang suat ciia cdy trong. Cu
thé, nén dit cat san ho cai tao van duy tri dugc nang suét cao va 6n dinh qua cac vu thu
hoach. Diéu nay cho the”iy, mac du cé su bién dong nhe vé chat luong dat theo thoi gian,
nhung nén dat nay van dap tmg dugc nhu cau dinh dudng cho cay tréng, va hoan toan kha
thi dé ing dung trong viéc cung cap ngudn rau xanh 6n dinh cho khu vuc bién dao.

Tir nhimg két qua thu dugc, co thé két luan rang viéc sir dung nén dat cat san ho cai
tao la mot giai phap tiém ning, c¢6 thé mo rong ap dung tai cac khu vue néng nghiép bién
dao, gop phan nang cao hiéu qua san xuit nong nghiép va dam bao an ninh thyc phim
cho cu dan ¢ nhiing khu vuc nay.
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Hinh 7. Mt s6 hinh anh thu hoach rau
4. KET LUAN

Str dung ché pham vi sinh vat sinh mang nhay polysaccharide va vi sinh vat hiru ich
chiu man dé cai tao cat san ho thanh dat tréng, cat sau cai tao dugc st dung dé canh tac
rau qua hai vu. Két qua cho théy, cat sau cai tao c6 su lién két manh mé& hon gilta cac hat
cat, giup on dinh cdu trac dat va cai thién dang ké cac tinh chit vat 1y ciing nhu dinh
dudng cua dét. Cu thé, cac yéu to dinh duong nhu Al, Fe, Mg... da xuét hién trong dat,
cho thdy sy bd sung hiéu qua cac khoang chat can thiét cho cdy trong. Pic biét, dién tich
bé mit riéng cta cat san ho da tang 1én gap 3,6 lan sau qua trinh cai tao. Hon nita, sy hinh
thanh céc 16 xdp ¢6 kich thudc tir 2 dén 12 nm da gitip cai thién kha ning gilt nude va
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dinh dudng ciia dat. Thanh phan nudc trong cat sau cai tao dat murc cao nhat 1a 1,57%,
sau khi canh tac vu 1, tang gap 2,6 lan so voi cat trude khi cai tao. Luong chat hitu co va
muoi nitrat trong dat cling tang 1én dang ke, cho thay su cai thi¢n 10 rét ve chat lugng dat.

So voi cat san ho trude khi cai tao, cat sau cai tao cho thay su khac biét ro rét vé nang
sut rau. Cu thé, ning suit rau cai dat tir 2,37 dén 2,69 kg/m?, tang gap 3 - 6 1an so véi cat
trude cai tao (chi dat tir 0,35 dén 1,1 kg/m?). Ning suat mong toi tang gap 4-5 lan so véi
cat trude cai tao, va dat mic twong duorng v6i nang suat canh téc trén dét tai Dam Bay.

Két qua nghién ctru chi ra rang, trong diéu kién cac khu vuc bién dao xa dat lién,
viéc cai tao cat san ho thanh dat canh tac c6 thé mang lai hiéu qua kinh té cao v€ nang
suat, so voi viéc canh tac truc ti€p trén cat san hd chua qua cai tao.

Loi ¢dm on: Nghién cuu nay duoc hé trorva thiee hién boi T rung tam Nhiét doi Viét - Nga.

Tuyén bé vé dong gop ciia tac gia: Nguyén Cong Tinh: Chudn bi ban thao goc, khdi
niém hoéa, xir 1y s6 liéu. Vii Minh Tién: Khdi niém héa, xie Iy s6 liéu. Vii Duy Nhan: Phuwong
phap luagn, khai niém hoa, xu ly s6 lieu. Vo Thi Hoai Thu: Phuong phadp lugn, khdi niém
hoa, xir Iy 56 liéu. Lé Thi Hué: Chudn bi ban thio goc, khdi niém hoa, xir 1y s6 liéu. Pinh
Thi Thu Trang: Chuan bi ban thao g(fc, khai niém hoa, xir ly 6 liéu. B Thi Thuy: Chudn
bi ban thao goc, xir 1y s6 liu. Nguyén Van Ti: Chudn bi ban thdo goc, khdi niém héa, xir
Iy 56 liéu. P6 Vinh Trwong: Chuan bi ban thao goc, khdi niém héa, xi 1y s6 liéu.

Tuyén bé vé xung dét lgi ich: Céc tic gia Nguyén Céng Tinh, Vii Duy Nhan, V6
Thi Hoai Thu, Lé Thi Hué, Pinh Thi Thu Trang, D6 Thi Thuiy hién dang cong tdc tai Phan
vién Cong nghé sinh hoc/ Trung tam Nhiét doi Viét - Nga, don vi c6 thé ¢6 loi ich lién
quan dén ung dung két qua nghién cvu. Tac gia Vii Minh Tién, Nguyén Van Ti, Bé Vinh
Truwong da hé tro cho mot phan ciia nghién cieu nay. Tuy nhién, cdc don vi ciia cdc tdc
gia khong can thiép vao qua trinh nghién cuu, thu thdp, xw ly, phdn tich di liéu, ciing
nhu viée viét ban thao va quyét dinh céng bo két qua.
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ABSTRACT

ENHANCEMENT OF WATER AND NUTRIENT RETENTION IN
CORAL SAND USING SALT-TOLERANT, POLYSACCHARIDE-
PRODUCING MICROBIAL FORMULATIONS

Coral sand possesses several unfavorable characteristics for plant cultivation, such
as a relatively high pH of approximately 8-9, low porosity of only 37-38%, poor nutrient
content, and limited water retention capacity, with a field moisture-holding rate of only
16 - 17%. These factors create significant challenges for growing vegetables and other
plants. To address these limitations, the research team applied a combination of
polysaccharide biofilm-producing microorganisms, beneficial microorganisms, and
organic amendments to improve the properties of coral sand. The biofilm-producing
microorganisms enhance adhesion between sand particles and organic amendments,
increasing water retention, moisture content, and soil aeration. After the remediation
process, significant improvements were observed in the cohesion of sand particles, soil
structure stability, and overall physical and nutritional properties. Additionally, there was
a marked increase in essential nutrients and minerals such as aluminum (Al), iron (Fe),
and magnesium (Mg). The specific surface area of the amended sand increased by 3.6
times compared to the original, and numerous pores with diameters ranging from 2 to 12
nm appeared, facilitating water and nutrient retention. The water content of the treated
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sand reached a peak of 1.57% in the first cultivation cycle, 2.6 times higher than that of
untreated sand. Organic matter and nitrate levels also significantly increased. Crop yields,
particularly of mustard greens, improved markedly in the amended sand, while the
Malabar spinach yield increased by 4-5 times compared to the untreated sand. These
findings demonstrate that coral sand can be effectively transformed into arable soil with
enhanced water and nutrient retention, playing a crucial role in promoting plant growth
and sustainable cultivation.

Keywords: Coral sand, reclamation, nutrition, water retention, porosity,
arable land.
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