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LOI CAM ON

Luan van nay hoan thanh khong chi nhd cong strc lao

dong, hoc tap cua riéng ca nhan to6i ¢6 dugc ma con nho vao

su chi day, dong vién, giup d& cua rat nhiéu nguoi. Chinh

vi vdy ma t6i muén giri 10 cam on chan thanh dén véi tat
cd moi nguoi xung quanh da nhiét tinh giup do toi

trong sudt qua trinh 1am dé tai nay.

Trude hét toi xin guri 101 cam on sdu sic nhat dén Thay

Bui Xuin An, nguoi da bo ra rat nhiéu tam sirc hudng dan toi

tir nhitng ngay dau, va gitip dd hét sirc nhiét tinh dé t6i c6 thé
hoan thanh luén van nay. Ngoai ra t6i khong thé nao quén su
gitip d3, chi day quy bau cta quy Thay C6 thudc B mon
Cong Ngh¢ Sinh Hoc, truong Pai Hoc Nong Lam.

/ T6i ciing mudn danh nhing 16i cam on nay dén voi
cac Thiy C6, anh chi trong Khoa Moi Trudng, trudng Dai
Hoc Nong Lam. Dong thoi t6i cling mudn guri dén tat ca cac
ban be¢ than yéu trong 16p Cong Ngh¢ Sinh Hoc 28 161 cam

on than thiét nht.
Sau cung t6i khong thé nao quén dugc cong lao sinh
dudng, cham soéc ctuia cha me, va toan thé gia dinh da tao

diéu kién cho t6i hoan tit chuong trinh hoc.
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TOM TAT

Vii Hoang Thuy Quynh,

Pai Hoc Nong Lam Thanh Phé H6 Chi Minh.

Thoi gian thuc hién : tir 27/02/2006 — 15/06/2006.

Phong thi nghiém  : Khoa Cong Nghé Mo6i1 Truong — Truong Dai Hoc Nong
Lam TP.H6 Chi Minh.

Pé tai: “KHAO SAT ANH HUONG MAT PQ TRUN PAT TRONG XU LY
PHU PHAM RAU CAI”

Hoi dong huéng dan : TS. BUI XUAN AN.

Dan s6 ngay cang ting, nhu cau sinh hoat cang ting, theo d6 lwong cac chat thai do
con ngudi giy ra ngdy cang nhiéu. Trun dét co vai tro tich cuc trong ty nhién, trong chin
nudi, cling nhu trong trong trot. Do d6 chiing t6i tién hanh dé tai trén nham dé 1ay trin dat
xir Iy s6 phu pham rau cai.

Trudc tién ching toi xac dinh mat d trun dat thich hop trong xir 1y phu pham

rau cai. Sau do so sanh vai1 di€u kién song cua trun xem c6 thich hop khong.

Nhiing két qua dat dwoc:
1. Trun c6 4n rau, sinh truéng va phat trién binh thuong.
2. O mat d6 0.4kg trun/0.5 kg rau/tun trin phat trién tdi wu nhat, ting trong nhiéu nhat.

3. Trun lam cho méi trudng tré nén trung tinh hon, kho hon, va sinh ra nhiéu dam.
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CHUONG 1. MO PAU

1.1. it van dé
Dan s ngdy cang ting, nhu cau sinh hoat cang ting, theo d6 lugng cac chat
thai do con ngudi gay ra ngay cang nhiéu. Dé dap tng nhu ciu sinh hoat ngay cang
cao cta x3 hoi loai ngudi, thi cac phuwong thirc san xuat va tiéu dung ngay cang da
dang, di theo d6 n6 ciing san sinh hang loat cac chat thai. Cac chat thai nay da gay

ra tinh trang 6 nhiém ngay cang nghiém trong dén moi truong.

Vi thé ngay cang nhiéu cac cong trinh nghién ctru nham dua ra cac phuong
phap han ché su 6 nhiém, xir 1y réc thai hitu co dé dua vao sir dung. Trong s6 d6 co
thé ké dén cac phuong phap nhu xir Iy chat long bang biogas, hd sinh hoc, phwong
phap hiéu khi, phuong phéap ky khi, va phwong phap sir dung con tring trong xt 1y
phan hitu co... trong sd d6 phuong phap sir dung con trung dugc xem 13 phuong
phap mdi, don gian va hiéu quéa cao, va dong thdi cung cip cho nganh trong trot

mot lugng phan bon tt.

Qua nhiéu nghién ctru cho thiy trin dat cling dugc xem 1a loai quan trong
trong cac quy trinh san xudt phan hitu co sinh hoc. Trun dat c6 vai trd tich cuc
trong tu nhién, trong chin nudi, ciing nhu trong trong trot. Chung bién d6i chit thai
hiru co khong 6n dinh thanh chat hitu co on dinh, 1am ting lugng dinh dudng trong
phan. Phan trin thai ra va xdc cta ching bi phan hily ciing cung cdp mot lugng 16n
nito cho dit. O noi nao c6 trun dat sinh séng ngudi ta nhan thiy co su gia ting sd
lugng cta cac nguyén tb trao d6i: Ca, Mg, P, K ... gitp cdy trong c6 ddy du cac
nguyén t6 vi luong, da luong gitp chung phat trién t6t. Trong san xudt chin nudi,
trin 14 ngudn thirc an rat 16n cho dong vat do ching chira mét luong 16n protein,
acid amin... dap tng ddy du nhu cau dinh dudng cho vat nudi phat trién nhanh.

Tir nhitng loi ich to 16n trun d4t mang lai cho nganh trong trot va chin nudi ma
chung t6i tién hanh dé tai: “Khéo sat znh hwéng mat do trun dat trong qua trinh

xtr ly phu pham rau cai”.



1.2. Muc dich — yéu cau
1.2.1. Muc dich
Xéc dinh mat d6 thich hop cua trun dit trong xir Iy phu pham rau cai.
1.2.2. Gi6i han @@ tai
> Chi xu Iy trén phu pham rau cai.
> Khao sat trong diéu kién phong thi nghiém.
1.2.3. Yéu cau
> Panh gia kha ning sinh truéng va phat trién cua trun dat trong phu pham
rau cai bﬁng cac chi tiéu vat li, hoa hoc.
> Xac dinh mat d6 trin dat thich hop trong qda trinh xtr 1i rac thai hitu co

bang cach theo ddi ty 1¢ chuyén héa phan.



CHUONG 2. TONG QUAN TAI LIEU

2.1. Rac thai hiru co
2.1.1. Quan 1y va xir Iy chét thai hiru co & Viét Nam
Viét Nam chua phai 12 nuéc c¢6 nganh cong nghiép that manh nén chat thai
cong nghiép ciing chua nhiéu. Nén kinh té van dwa chu yéu vao su phat trién noéng
nghiép. Co cau kinh té dang ngay cang thay d6i, nén thanh phan va tinh chat cua chat
thai cling thay ddi theo. Mot sb dic diém co ban cua chét thai & Viét Nam nhu sau.
> Dic diém thir nhdt: chit thai sinh hoat (con goi 14 réc sinh hoat) & Viét
Nam chiém ty 1 16n nhat. Pay ciing 12 dic diém chung cho nhiéu qudc
gia dang phat trién.
> Dic diém thir hai: chét thai hiru co ¢ Viét Nam c6 ngudn gdc chi yéu tir
thuc vat nén chung c6 ham lugng nudce rét cao, chung lai két hop véi cac
chit dinh dudng va vi sinh vat cé san trong chit thai tao nén hién tuong
thoi rita nhanh, va gy ra hién tugng 6 nhiém dét, nuéc va khong khi rat
nghiém trong. Pic diém nay doi hoi khi tién hanh lya chon phuong phap
xtr 1y phai dam bao xir 1y triét dé kha niang 6 nhidém ciia cht thai hiru co.
> Dic diém thir ba: chit thii & Vit Nam khong duge phan loai tai nguon.
Dic diém nay gy ra nhiéu kho khin trong qua trinh xtr 1y va quan ly
chat thai. Trong ba dic diém da trinh bay trén, dic diém thir ba 1a dic

diém can phai luu y va phai duoc gidi quyét trudc tién.



2.1.2. Ngudn gbc phat sinh chit thai hiru co

A

Chét thai hitu co

\ 4

Chat thai hitu co tir sinh hoat Chat thai hitu co tir san xuét
3 3

Chat thai tir cac nha bép gia Chat thai tir cAc nha may ché bién thuc

dinh, nha may, xi nghiép, nha pham.

hang, khach san. Chét thai co sé san xuat cong nghiép nhe

Chat thai tir khu thwong mai. nhu thudc da, gidy, gb.

Chat thai tir khu vui choi giai Chat thai tir co s& chan nuéi, san xuat nong

tri. nghiép.
Chat thai tir khai thac, ché bién dau mo.
Chét thai tram xur 1y nude.

2.1.3. Ngudn gbc va su chuyén vén cac chit thai hiru co

Chét thai cong nghép <+———San xuét cong nghiép «——

l Chat thai sinh hoat <«———Sinh hoat

Nong thon
4 .
‘ San pham

Néng nghiép < —»Thanh phd
Nguyén liéu

L Chat thai néng nghiép




2.2. Trun dat (theo Tran Thi Minh, 2005)
2.2.1. So lwgc lich sir nudi trun dat
2.2.1.1. Nwéc ngoai

Tir xua, ngudi ta dd biét dén nhitng loi ich to 16n ma trun dit mang lai cho
doi séng con ngudi. Nho c6 trin ma dat dai duoc phi nhiéu thém, gitp hoa mau
cay trai dugc tuoi tdt hon, san lugng thu hoach cao hon. Trun con la nguén thirc an
b6 dudng dé nudi gia suc, gia cam, c4, tom... do ching chira mot lugng 16n
protein, acid amin... dap tng day di nhu cau dinh dudng cho vat nudi phat trién
nhanh. Cach ddy 2000 nam Aristote ciing xem trun dat nhu “rudt cia dat”,

Tir ndm 1881, Darwin d nghién ctru va nhidn manh tdm quan trong rat 16n
trong sy can bang sinh thai cia trin dat.

Niam 1967, Sachell cho rang cac dang x4c ba hitu co ma trin dat c6 thé chap
nhan 1am thirc dn phu thudc vao ham luong nitrogen va carbohydrate. Cac hop chat
hoéa hoc co géc polyphenol, tamin, benzen, tinh dau sé gay doc cho trun dat.

Cudi ndam 1970, cac nha nghién ctru thudc truong Pai hoc Syracuse, New York
d3 khoi xudng phuong phap sir dung trin dat dé xir 1y chat thai ran sinh hoc.
Nam 1976, Watanabe va Tsukamoto da nghién ctu vé su phat trién va sinh san

cua loai Eisenia fetia.

Nam 1977, Bonche phéan loai trun dét theo dic tinh sinh thai. Ong chia trun dat
lam 3 nhom 1a epigeic, endogeic, va anecies.

Tt nam 1978, mét hoi nghi 14n dau tién vé van dé sur dung trun d4t 1am tac nhan
xtr 1y rac thai hitu co dién ra tai Syracuse, New York, USA.

Niam 1980, Kaplan va cong su da nghién ctru kha ning sinh truong va phat trién
clia trin dat trong phan gia sic.

Nim 1983, theo Lofs — Holmim va Edward thi s6 luong, chat lugng va ngudn
gbc cuia cac chat hitu co 1a mot trong nhitng yéu té chinh quyét dinh sy phong phu, do

hoat dong cua trun dat trong dat nong nghiép.



Nam 1985, theo Mckay va Kladivo thi trin dat c¢6 thé duoc xem 13 loai c6 vai
tro quan trong trong h¢ sinh thai nong nghi€p. Hoat dong dao x41, kha nang ti€u thu
cac chét hitu co gitip dong hoa cac xac bi nay, cai tao dit, nang cao kha ning phan
huy, d6 mun, ting vong quay chu ky vét cht, phat trién cdu tric dit.

Nam 1988, Bano va Kale d3 nghién ctru loai tran Eudrilus eugeniae c6 ngudn
gbc ¢ chau Phi. Hai Ong d dua ra két luan rang loai trin nay rat man dé, phat trién
nhanh, nhung lai sdng trong khoang nhiét d6 cao nén né rat phu hop véi cac ving
nhi¢t doi va & nhiét doi.

Ciing trong nim 1988, theo Ruz Jeres va cong sy thi tran dat doi hoi ngudn rac
¢6 ty 18 C/N thap nhu phan chudng, chiing khong tiéu héa ngudn rac bdi co ty 16 C/N
cao nhu rom ra, ba mia, mat cua.

Niam 1989, Corter va cong su cho rang vi sinh vt phan giai chat hitu co 1a mot
tap doan séng cong sinh va c6 mdi quan hé mat thiét voi trin dat. Cling trong nim nay,
Zachmanm va Linden xem hé thong hang ctia trin dat nhu nhimng “16 chan 16ng” cua
dat va gitip cho dat cai tao sy thim nudc, su khuyéch tan - thoat khi.

Nam 1990, Timmenga nghién ctru kha ning cai tao dat cua trun dat di mot
phan nao bu dap lai sy x4o tron cua dat do cay xdi, canh tac va st dung thudc trir su.

Niam 1994, Kale va Bano di quan sat dic diém cua mot s gidng trun dat sdng
O cac vung nhiét doi.

Nam 1998, Edwards di dua ra quy trinh xi 1y rac thai hitu co bang trun dat.

Nam 1999, Charles Gaspar da nghién ctru ddc tinh sinh ly — sinh thai ctua trun
dat va dua ra phuong phap nudi tran dat cho hiéu qua cao. Ciing trong nim nay, Subler
da dua ra phuong phap cho an theo bé mat ngang khi nuéi trun.

Nam 2000, Edwards thi nghiém st dung phan tran trong tréng trot cho hiéu
qua cao gap nhiéu lan so v&i khi sir dung cac loai phan bén thong thudng.

Ngay nay, cac nudc phat trién nhu Uc, Bi, My, Nhat, va mot s6 nuéc dang phat
trién nhu Philippine, An D6 dang sir dung trin nhu mot trong nhiing cong cu xur ly

chat hitu co ¢6 hiéu qua.



2.2.1.2. Trong nudc

O Viét Nam tir 1872 dén nhiing nam 1950s, Perrier, Stephenson, Michaelsen,
Omodeo, Miiller... d3 dén nghién ctru vé nhirng gidng trun ¢ trong tu nhién & Viét

Nam va da phan loai, dinh danh dugc mot sb giéng.

Niam 1984, Thai Tran Bai va Pang Ngoc Thanh d3 nghién ctru thanh cong vé
dic diém sinh san va phat trién cua trun dat.

Pau nhitng nam 1990, cac dy an chuong trinh nudi trun dat lac dau dic biét
duogc trién khai rAm rd & mién Bic nudc ta, nhung sau d6 da ling xudng (do rat nhiéu

nguyén nhan nhu khi hau, xa hdi, cdm quan, tam ly...).

Dén nam 1996, nhém tac gia Lé Duy Théng, Tran Hoang Diing, Nguyén Dinh
Dau (Truong PH Khoa Hoc Ty Nhién, Tp.HCM) va cong su da nghién ctru tro lai van
dé trén. Cac tac gia da sir dung trun dat Perionyx excavatus nhap ndi tir Uc lam ngudn
gidng chu dao, st dung ngudn mat cua thai sau trong nim lam nguyén liéu chinh va
trién khai nghién ctru & quy mé ho gia dinh va ban cong nghiép. Pé tai c¢6 su hd tro
cua S¢& Khoa Hoc Cong Ngh¢ va Moéi Truong Tp. HCM hai ndm 1997 — 1998 va 1999
— 2000. Pén nam 2001, nhom tac gia ndy da thanh cong trong viéc nghién ciru cac
diéu kién sinh 1y thich hgp cho cho nhém trun trén thich nghi trén cac ngudn rac thai
cong nghiép (phan gia siic, mat cua thai sau trong nam, rom ra, bi mia, mit cua...)
cho ning sudt cao. Va nhom tac gia con thanh cong trong viéc chon thém ngudn gidng

moi nham da dang héa ngudn nudi.

Niam 2000, Ngb Trong Lu va Lé Pang Khuyén di nghién ctru duoc ky thuat
nudi trin dét thanh cong, cho hiéu qua cao.

Nam 2002, Ts.Tran Tan Viét va Ngb Vian Dong da nghién ciru khao sat kha ning
chuyén hoa chét thai hitu co ciia mot sb gidng trun dat & Viét Nam.

Niam 2005, Tran Thi Minh d& nghién ciru va so sanh kha nang chuyén hoa sinh

hoc ciia 4u tring rudi linh den va trin dat trong phan bo tuoi.



2.2.2. Gi6i thi¢u mot s6 gidng trun dat
2.2.2.1. Trun qué

» C6 tén Kkhoa hoc 1la Perionyx excavatus, chi Pheretima, ho
Megascolecidae (ho Cu din), nganh giun dét — thuéc nhém giun dn
phan, thuong séng trong méi trudng c¢6 nhiéu chat hiru co dang phan

huy, it c6 véi quan thé 16n — khong c6 kha ning cai tao dat truc tiép.

> Trun qué dai vao khoangl0 — 15 cm, than hoi det, bé ngang ciia con
trudng thanh co thé dat 0,1 — 0,2 cm. C6 mau tir do t6i mau man chin
(tuy theo tudi), mau nhat din vé phia bung, hai dau hoi nhon. Trong
lugng co thé con truong thanh khoang 0,08 — 0,15 gam/con, trong d6
nuéce chiém khoang 80 — 85%, chat kho khoang 15 — 20%. Trun qué 1a
mot trong giong trin di duoc thuan héa, nhap nodi va dua vao nudi cong
nghiép voi cadc quy mod vura va nhd.

> Pay 1a loai trun rat man dé, d& bat bang tay, rit d& thu hoach. Ching
duoc st dung trong chuyén hoa chat thai & Philippines, Australia va mot

s6 nude khac.
2.2.2.2. Trun “Qué anh”

Puoc chon loc tir quan thé trin qué. Ngudn gdc chua rd. Co dic diém hinh
thai nhu trin qué, nhung c6 kich thude 16n hon, dai khoang 15 — 20 ¢cm, bé ngang
cua con truong thanh cé thé dat 0,4 — 0,6 cm, ¢6 mau d6 sam, hoi nhat vé phia
bung. Trong lugng co thé con trudong thanh khoang 0,4 — 0,6 gam/con. Pay 1a

giong trun rat man d¢, chua rd vung phan bo va chua dugc nghién ctru nhicu.
2.2.2.3. Trun ho

C6 kich thude twong ddi 16n, dai khoang 15 — 25 cm, than hoi tron, bé ngang
con trudng thanh cé thé dat 0,5 — 1,2 cm, c6 mau nau dat, than hinh bong lang, co
sdc anh kim dudi anh sang mit troi. Trong lwong con truéng thanh cé thé dat 0,7 —
1,4 gam/con. Trun ho thuong sdng trong méi trudng cd nhidu chat hitu co dang

phan huy, c6 4m do twong ddi thap vao khoang 30 — 50%.



2.2.2.4. Trun com

C6 kich thudc trung binh, dai khoang 15 — 22 c¢m, than hoi tron, bé ngang cia
con trudong thanh co thé dat 0,4 — 0,6 cm, c6 mau vang rom soc den, hai dau hoi tron.
Trong luong con trudng thanh cé thé dat 0,4 — 0,6 gam/con, phan bd réng & nhirng noi
c¢6 nhiéu chét hitu co dé& phan hity trong ty nhién.

2.2.3. Pic tinh sinh ly sinh thai va sinh sin ciia trun dat
2.2.3.1. Pic tinh sinh 1y sinh thai ciia triun dat
Trun dat thudc 16p trun it to (Oligochaeta) ciing 1a mot giéng 16n trong
nganh giun dbt, co khoang 2500 loai. O Viét Nam da biét khoang 130 loai trin dat.
L&p trun it to ¢6 ciu tao co thé bién doi phut hop voi doi song trong bun dat. Co thé

ludng tinh, tuyén sinh duyc tap trung & mot sé dét. Séng & nude ngot va dat am.

Mat do cta trun dat thay doi tuy vao dac diém 1y va hoa d4t va chinh hoat
dong cua trun dat d3 gop phan quan trong thay ddi dic diém 1y hoa d6. Trun dat
phan b hep, c¢6 nhiéu loai dia phuwong. Trin dit & nudc ta phan 16n trong ho

Megascolecidae va c6 nhiéu loai trong gidng Pheretima.

Trun d4t thich noi Am ap, Am udt va yén tinh, s¢ anh sdng va mudi. Nhiét do
thich hop nhat tir 20 — 30°C trén 30°C thi sinh truéng kém, dudi 10°C hoat dong
cham chap, duéi 5°C & vao trang thai ng. Moi truong ma trin sinh truéng manh

nhat 13 moi trudng trung tinh c6 am d6 60 — 70%.

Trun nudt thire dn bing moi ¢ 16 miéng, sau khi di qua hé thdng tiéu hoa véi
nhiéu vi sinh vat cong sinh, chung thai ra phan & phan dudi rat giau dinh dudng.
Nhitng vi sinh vét c6 ich nay khi ra khoi co thé trun van con hoat dong trong
“mang dinh dudng” hinh thanh trong phén trin. Pay c6 thé 1a mot trong nhiing
nguyén nhan lam cho phan trin c6 hiéu qua cai tao dét tét hon 1a dang phan hitu co
phéan hay binh thuong trong tu nhién.

Trun rat man cam voi do pH cua moéi trudng sdng, pH thich hop nhét vao
khoang 7 — 7,5, nhung chiing c6 kha niang chiu dugc phd pH kha rong tir 4 — 9, néu

pH qua thap chiing s& bo tron.
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Trun dat rat so anh sang, viéc dua trun dit ra anh sang mit troi (U.V) trong
vai phut rat nguy hai cho trin. Cac té bao sap xép trén co thé sé bao dong diéu nay.

K¢ thu cua trin dét: vi trin dat khong c6 kha ning tir vé, nén ké thu cia trin
d4t rat nhiéu, vi du nhu: con ngudi, cac loai gia cdm (ga, vit, chim...), cac loai chudt
ran, thim chi ca céc dong vat nho nhu rét, kién, mdi. ..

Trun thich nghi véi phd thic dn kha rong, chiing dn bat ky chit thai hiru co nao
c6 thé phan hiy trong tu nhién. Tuy nhién, nhiing thtrc dn c¢6 ham luong dinh dudng
cao s& hap dan chiing hon, giup cho chung sinh truéng phat trién va sinh san tét hon.

2.2.3.2. Pic diém sinh san

Chu ky sinh san cua trin dat c6 thé khai quat nhu sau:

2 — 10 trun con chua trudng thanh
(5mg mdi con)

1 kén

Ap trir
(12 - 18 mg) b e

2 — 3 tuan

A 4

Truong thanh
(400 — 800 mg)

So d6 2.1. Chu ky sinh san cua trin dét
> Trun dat 1a loai ludng tinh, nghia 1a c6 ca bd phan sinh duc duc va cai. B§ phan
sinh duc duc, & gan miéng, gom tinh hoan tiét ra tinh tring. B6 phan sinh duc
cai, & noi thdp hon bd phan sinh duc duc, tiép nhan tinh trung va giir lai dé thu
tinh.
> Vao thoi ky bat cip, khoang 7 — 10 ngay, cac trun dat bam vao nhau theo chiéu

nguoc dau; nhu vay moi con ¢6 thé nhan tinh trung ctia con kia. Céc tinh trung
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ctia con kia duoc duy trir trong cac tai nhan tinh ciia mdi con dé cho thy tinh
cho cac noan cua n6. Viéc thy tinh dugc thuc hién qua dai sinh duc noi d6 cac
tuyén sinh ra mdt tring duy nhat, con goi 1a kén, dugc bao vé boi mot chat

long. Tring dang hinh trai 1€, mau vang luc, duong kinh 2/3 — 3/4 mm.

> Sau 14 — 21 ngay, tiy theo cac diéu kién khi hau va chu yéu tiy nhiét do trong
va ngoai 16p rom réc, 2 — 10 (c6 khi dén 20) triun con trong mdi trimg, khi d6
c6 mau sam hon, duoc né ra bang cach pha bé vo trimng ¢ dau nhon. Cac trun
con mau trang, nhung 5 — 6 ngdy sau d6i mau hong dé tré nén gidng bd me sau
15 — 20 ngay. Chung truong thanh vé mit sinh duc sau 2 — 3 thang (khi dai
sinh dyc xuét hién) va dat kich thudc truéng thanh sau 7 thang. Tuy nhién mdi
trun truong thanh sinh ra khoang 2000 trtin con mdi nam.
2.2.4. Kha ning phén hity chit thai hiru co clia mot s6 giong trin
Trun dat 13 loai song trong dat, co kha ning xuyén qua cac 16p dat day va lén
bé mat dé dn mun théi, an mot sb dang rac kho phan huy déc trung, an phan gia suc,
an cac nguyén liéu hitu co khac, dong thoi chung tham gia vao qua trinh mun hoa.
Trun nudt thirc dn bang moi ¢ 16 miéng, sau khi trai qua hé thdng tiéu hoa véi
nhiéu vi sinh vat cong sinh, chung thai ra phan & phan dudi rat giau dinh dudng.
Nhiing vi sinh vét ¢ ich nay khi ra khéi co thé trin van con hoat dong trong “mang
dinh dudng” hinh thanh trong phan trin. Pay c6 thé 1a mot trong nhiing nguyén nhan
1am cho phén trun c6 hiéu qua cai tao dat tot hon 13 dang phan hitu co phan huy binh

thuong trong ty nhién.

Con trudong thanh hang ngay an mét luong thirc an twong duong voi trong
luong co thé ctia nd. Tuy nhién no tong ra ngoai khoang 60% dudi dang mun, sd
con lai duge co thé déng hoa va tiéu thu.

Qua cac nghién ctru trude day, chung t6i thdy chwa c6 nhitng nghién ctru vé
mat d6 trun dat thich hop duoc xir Iy phu phdm rau cai. Chinh vi thé ma ching t6i

tién hanh thyc hién dé tai nghién ciru nay.
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CHUONG 3. VAT LIEU & PHUONG PHAP

NGHIEN CUU

3.1. Vit liéu
Nguyén liéu
> Rau cai thu duoc tir chg dau mdi ¢ Thu Ptc — Tp. H6 Chi Minh.
> Trun dét (trun qué ).
Dung cu thi nghiém
> Bao nylon ldy mau 12x27.

> X6 nhua co thé tich 22 lit, chiéu cao 32cm, dudng kinh ddy 24cm va

thau nhua.
> Hé thong phan tich cc chi tiéu héa sinh.
3.2. B0 tri thi nghém
Ta tién hanh cac thi nghiém theo kiéu hoan toan ngau nhién CRD v&i 4 nghiém
thie va 3 lan lap lai. Tat ca céac lan 1ap lai cia nghiém thic déu duogc b tri trong moi x0
c¢6 chit nén nhu nhau. Két qua dugc phén tich danh gia theo cac chi tiéu cam quan, chi

tiéu vat ly, chi ti€éu hoa hoc.

4 N [ N [ N [ N\
So'dd 3.1. BS tri thi nghiém L1 L2 13 ) 14
. AN AN AN /
Trong d(’) 4 N [ N [ N [ N\
1.1 .2 .3 1.4
» LI I : s6 lan lap lai. L L L L )
4 N [ N [ N [ N\
> 1,2, 3, 4 nghiém thirc. .1 || M2 || mL3 || 14
. AN AN AN /

Céac x0 duogc dat trong 1 chau c6 nudc, nham dé tranh kién.

D6 mot 16p dat vao x6 trude khi bo trun vao dé hat 4m do rau tiét ra.
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Dé rau & mdt géc cua x4, vi rau ti€t ra mot 16p van moéng cd thé anh hudng dén

su phat trién cua trun.

Hinh 3.1. M0 hinh thi nghiém

3.3. Thi nghi¢m
> Luogng rau cung cap: cho vao x6 thi nghiém 1 luong rau bang nhau (0.5

kg/x6/tuan) va cung cap mdi tuan 1 1an.
> Mat do trun dat

Bang 3.1. Mat d§ trun dat

Nghiém | Trong luong | Trong luong | Trong luong
thirc trun(kg) rau (kg/x0) dat (kg)
1 0.2 0.5 7
2 0.3 0.5 7
3 0.4 0.5 7
4 0.5 0.5 7
bC 0 0.5 7
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> Lap lai: mdi nghiém thirc lip lai 3 1an trén 4 x6. Két qua dduoc ldy trung
binh cta 3 1an 1ap lai.
> Thoi gian thi nghiém: 3 tuan.
3.4. Phuong phap phan tich cac chi tiéu

Phuong phap xéac dinh pH (dung may do pH).
Phuong phap xac dinh d6 Am(theo phwong phap trong luong siy).

Phuong phép x4c dinh do dan dién (EC) (dung may do EC).

>

>

>

> Xac dinh nito tong sb theo phuong phap micro Kjeldahl
» Dinh Luong Phosphor (theo phuong phap so mau).

>

Xac dinh ham luong chat hitu co tong s6 theo phuong phap
WALKEYBLAC.

> Xac dinh tong cacbon hitu co (theo phuong phap chuan do).



CHUONG 4. KET QUA —- THAO LUAN

4.1. Mt d¢ phat trién thich hop nhét caa trun

Bang 4.1. Trong lwong trun dit ban dau va sau 3 tuin

Nghiém thire Trong ll‘Ic_mg trun Trong luc:)’ng Luong trun
ban dau (kg) trun sau 3 tuan (kg) tang (kg)
1.1 0.20 0.50 0.30
1.2 0.30 0.60 0.30
1.3 0.40 0.80 0.40
1.4 0.50 0.60 0.10
1.1 0.20 0.40 0.20
1.2 0.30 0.50 0.20
1.3 0.40 0.60 0.20
1.4 0.50 0.50 0.00
.1 0.20 0.40 0.20
1.2 0.30 0.55 0.25
1.3 0.40 0.70 0.30
1.4 0.50 0.65 0.15
Bang 4.2. Tang trong trung binh cua trun.
Nghiém Lan lap lai Lan lap lai Lan lap lai | Tang trong trung
thue thur I thu 11 tha 111 binh (kg/x0)
1 0.30 0.20 0.20 0.23
2 0.30 0.20 0.25 0.25
3 0.40 0.20 0.30 0.30
4 0.10 0.00 0.15 0.08

15



Biéu dd 4.1. Téng trong ciia trin

Tang trong trun

0.35

0.3

0.25

0.2

0.15

0.1

Tang trong (kg/xo0)

0.05

2 3
Nghiém thire

Nhan xét:

16

Qua biéu dd trén chiing t6i thiy trin ¢ cac nghiém thire 1, 2, 3 ting dan dén nghiém

thirc 4 thi tut han xudng. Diéu nay c6 thé gidi thich do mat do trin qua day nén trin ting

trong kém. Cac nghi¢m thirc c6 su sai bi¢t kha 16 rét. Do do ta co thé két luan méat do thich

hop nhét cho trin phat trién d6 1a nghiém thire s6 3, tirc 1 0.4 kg trin/0.5 kg rau.

4.2. Céc chi tiéu phan tich ly hoa

Bing 4.3. Cac chi tiéu cia phu pham rau cdi dau vao

bac tinh hoa hoc
Gia tri trung binh Khoang gié tri

pH 7.04 6.98-7.10
Do am (%) 93.34 92.35-94.32
Cacbon hiru co (%) 35.15 32.86-36.20
Tong Nito (%) 1.46 1.27-1.54
Photpho dang P,05 (%) 0.54 0.46-0.57
Kali dang K,0 (%) 1.32 1.05-1.30
Ty 1l¢ C/N 24.08 23.50-25.87
D6 dan dién(mS/cm) 3.37 2.9-3.80
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Nhan xét:
> pH trung tinh thich hop cho su phat trién cta trun (7-7.5).
> Am d6 cao thich hop cho sy phat trién cua trin (60%-70%).
> Ham luong dam cao do ty 18 C/N thip dudi 50%.

Bang 4.4. Nhiét d tuiin thir nhat: do vao ba thoi diém trong ciing mot ngay
sadng:trua:chiéu.

Thoi gian Nhiét do theo doi
(ngay) Gia tri trung binh Khoang gia tri
1 29.3 29-30
2 30.0 28-32
3 30.7 29-32
4 31.0 30-32
) 30.9 28-32
6 30.3 29-32
7 29.7 29-31

Bing 4.5. Nhiét d sau 3 tuin

Nghiém thirc 1 2 3 4 Poi chirng
Tuan 1 30 30 30 30 30
Tuan 2 30 30 30 30 30
Tuan 3 31 30 31 30 30

Trung binh 30 30 30 30 30

Nhan xét :
Nhi¢t d¢ ¢ cac nghiém thirc c6 trun la nhu nhau so véi déi chiing. Tuy nhién
cac nhiét d§ nay ké ca ¢ nhiét d§ doi ching 1a hoi cao do6i voi sy phat trién cia trun.

Céc nghiém thirc trén khong c6 su sai khac ¢ ¥ nghia vé mit thong ké.



Bing 4.6. pH sau 3 tuin

NGHIEM THUC 1 2 3 4 | Poi chirng
TUAN 1 8.52 8.2 8.38 8.23 8.65
TUAN 2 7.18 7.12 7.08 7.21 7.84
TUAN 3 7.22 7.14 7.28 7.42 8.62
TRUNG BINH 7.64 7.48 7.58 7.62 8.37
Biéu dd 4.2. pH sau 3 tuin
pH
8.6
8.4
8.2
8
7.8
E. 7.6
7.4
7.2
7 T
1 2 3 4 bC
Nghiém thirc

Nhan xét :

pH & cac nghiém thirc ¢ trun thap hon nhiéu so voi ddi chimg. Cac pH & cac

18

nghiém thure kha cao doi voi su phat trién cua trun. Di€u nay 1am han ché su phat trién

cua trun. Cac nghi¢m thure trén 1a nhu nhau, khong c6 su khac biét co y nghia vé mat

thong ké.
Bang 4.7. P$ 4m sau 3 tuin
NGHIEM THUC 1 2 3 4 Poi chirng
TUAN 1 74.16 78.26 77.82 76.59 83.69
TUAN 2 73.15 74.21 74.32 74.02 82.86
TUAN 3 74.08 76.18 76.29 75.08 82.98
TRUNG BINH 73.79 76.21 76.14 75.23 83.17




Bi€¢u d6 4.3. P§ am sau 3 tuan

Po am

3 4 bC

Nghiém thirc

Nhan xét

19

Am dd ¢ cac nghi¢m thure ¢6 trun thap hon so véi doi chirg. Cac am do trén

kha cao lam han ché su phat trién ctia trun. Cac nghi¢m thirc trén c6 su sai khac ro rét

vé mit théng ké.

Bang 4.8. Cac chi tiéu sau 3 tuin nudi

Dic tinh hoa ho Phan trun thu duoc
N.thicl | N.thtc2 | N.thac3 | N.thac4 | Bching

pH 7.16 7.14 7.10 7.12 7.56
Do am (%) 72.25 71.32 72.56 70.98 79.34
Cacbon hitu co (%) 19.28 18.79 19.72 19.64 25.63
Tong Nito (%) 1.56 1.59 1.53 1.54 0.93
Photpho dang P,0s (%) 0.39 0.40 0.40 0.42 0.48
Kali dang K,0 (%) 0.89 0.98 0.93 0.98 1.04
Ty l¢ C/N 12.36 11.82 12.89 12.75 27.56
D6 dan dién(mS/cm) 15.07 14.87 14.96 15.12 14.26
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Nhan xét

> pH & cac nghiém thirc ¢ trin trung tinh hon & d6i chimg va thich hop cho su
phat trién cia trun.

> Am do ciia cac nghiém thirc thap hon so v6i d6i ching, nhung lai kha cao ddi
v6i su phat trién cta trin.

> Ham luong dam & cac nghiém thirc cling nhiéu hon gip d6i so véi dbi ching.

Diéu nay ching t6 rang trun lam sinh ra nhiéu dam gitup cho dat tot hon.

Hinh 4.1. Trun sau thu hoach
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CHUONG 5. KET LUAN & PE NGHI

5.1. Két luén
> Trun c6 an rau, sinh trudng va phat trién binh thudng.
> O méat d6 0.4 kg trun/0.5 kg rau/tudn trun phat trién t6i wu nht, ting trong
nhiéu nhat.
> Trun lam cho méi trudng trd nén trung tinh hon, kho hon, va sinh ra nhiéu dam.

» Qua trinh don gian.

5.2. Pé nghj
> Tiép tuc khao sat qué trinh trén & mat do thip hon, trén qui mé rong hon.
> Xac dinh kha nang chuyén hoa rac thai hiru co ctia trin dat trong phu pham rau cai.
> Nghién ctru va im ra mot thiét bi nudi trin ¢ hiéu sut cao, chi phi thp.
> Chiing ta c6 thé thay d6i méi truong dat kho bang nhitng phu pham nong

nghiép nhu phan bo, mat cua...
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PHU LUC XU LY THONG KE

1. ANOVA- General Linear Model

Factor Type Levels Values
Nghiem t fixed 412 3 4
lap lai fixed 3123

1.1. Analysis of Variance for tang trong, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Nghiem t 3 0.078333 0.078333 0.026111 13.43 0.005
lap lai 2 0.031667 0.031667 0.015833 8.14 0.020
Error 6 0.011667 0.011667 0.001944

Total 11 0.121667

1.2. Analysis of Variance for Nhiet do, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Nghiem t 3 0.08917 0.08917 0.02972 1.00 0.455
lap lai 2 0.52167 0.52167 0.26083 8.78 0.017
Error 6 0.17833 0.17833 0.02972

Total 11 0.78917

1.3. Analysis of Variance for pH, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Nghiem t 3 0.04170 0.04170 0.01390 1.10 0.420
lap lai 2 3.41012 3.41012 1.70506 134.70 0.000
Error 6 0.07595 0.07595 0.01266

Total 11 3.52777

1.4. Analysis of Variance for Am do, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Nghiem t 3 11.1225 11.1225 3.7075 7.72 0.017
lap lai 2 15.7067 15.7067 7.8533 16.36 0.004
Error 6 2.8800 2.8800 0.4800

Total 11 29.7092

2. All Pairwise Comparisons among Levels of Nghiem thuc Tukey 95.0%

2. 1. Response Variable tang trong

Nghiem t = 1 subtracted from:

Nghiem t Lower Center Upper -——-—-+-————-—----— R Fomm = +-==
2 -0.1081 0.0167 0.14141 (-—=————- Kmmmm - )
3 -0.0581 0.0667 0.19141 (-—————- Homm o )
4 -0.2747 -0.1500 -0.02525 (====——- Kommm oo )

i Fomm Fomm +-



Nghiem t = 2 subtracted from:
Nghiem t Lower Center
3 -0.0747 0.0500
4 -0.2914 -0.1667

Nghiem t = 3 subtracted from:

Nghiem t Lower Center
4 -0.3414 -0.2167

2.2. Response Variable Nhiet

Nghiem t = 1 subtracted from:

Nghiem t Lower Center
2 -0.6544 -0.1667
3 -0.4211 0.0667
4 -0.5544 -0.0667
Nghiem t = 2 subtracted from:
Nghiem t Lower Center
3 -0.2544 0.2333
4 -0.3877 0.1000
Nghiem t = 3 subtracted from:
Nghiem t Lower Center
4 -0.6211 -0.1333

2.3. Response Variable pH

Nghiem t = 1 subtracted from:

Nghiem t Lower Center
2 -0.4716 -0.1533
3 -0.3783 -0.0600
4 -0.3383 -0.0200

Nghiem t = 2 subtracted from:

Nghiem t Lower Center
3 -0.2250 0.09333
4 -0.1850 0.13333

Nghiem t = 3 subtracted from:

Nghiem t Lower Center
4 -0.2783 0.04000

do:

—— e fommmm fommmm +-—=
(-=-—--- Koo )
(-=----- Fommmm- )
———tmmm fom fom +-—=
-0.30 -0.15 00 15
———tmmm fom fom +-—=
(-m=----- e )
———tmmm fom fom +-—=
-0.30 -0.15 00 15
——————— et
(mmmmmmm- Fommmmmo oo )
(-mmmmmmm - Fommmmm oo )
(mmmmmmm- Fommm oo )
——————— et
-0.40 0.00 40
——————— R e et
(mmmmmmm - Fommmmm oo )
(- Koo )
——————— e e it e
-0.40 0.00 40
——————— o
(mmmmm Koo )
——————— o
-0.40 0.00 40
————————— e e
(mmmmmmm Koo )

(~mmmmm - Koo )
(-mmmmmm - Fommmmm oo )
————————— e e
-0.25 0.00 0.25
————————— T

(~mmmmm - R )
(-mmmmmm - Hommmmm oo )
————————— T
-0.25 0.00 0.25
————————— it
(mmmmmmm e )
————————— e
-0.25 0.00 0.25

24



25



2.4. Response Variable Am do

Nghiem
Nghiem
2

3
4

Nghiem

Nghiem

Nghiem

Nghiem

t

t

= 1 subtracted from:

Lower Center
0.4400 2.400
0.3400 2.300

-0.5600 1.400

= 2 subtracted from:

Lower Center
-2.060 -0.100
-2.960 -1.000

= 3 subtracted from:

Lower Center
-2.860 -0.9000

————— i S e o
(mmmmmmm- O )
(-mm-mm-- Fommmmm o )

(-mm-mmm-- Fommmmm o )
————— T T S
-2.0 0.0 2.0 4.0
————— i S e o

————— o
-2.0 0.0 2.0 4.0
————— i et
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