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Abstract: Biochar is a product produced during the Thremolysis of organic compounds under
anaerobic conditions or without air. Biochar contains high carbon content when applied to the soil
increases the ability to absorb and retain water in the soil and supply back to the plant during
drought time. When it combined with fertilizer, especially with organic fertilizer (manure) will
increase the effect of fertilizer on crops, improve soil moisture, help plants tolerate drought better.
This is evidenced by the results of studying the effects of biochar combined with manure on leafy
vegetables and rice in sandy coastal areas of Ha Tinh, Quang Tri, and Quang Nam provinces. As a
result of this study, applying biochar at the rate of 2.5 - 5.0 ton/ha for leafy vegetables and rice can
partially replace or completely replace manure for coastal sandy land in study areas.
Applying biochar in combination with manure with the rate of 2.5 ton biochar + 10 ton manure
showed a remarkable increase in efficiency, when Combined applying of biochar with organic
fertilizer significantly increased the yield of Green mustard by 54-65%, cabbage yield by 38.4%
and rice yield from 15.4 to 27.9% compared with control treatment.
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Tém tit: Than sinh hoc (TSH) 1a san pham dugc san xuét trong qua trinh nhiét phan cac hop chét
hitu co trong dleu kién yém khi hoac khong co khong khi. TSH c6 chtra ham luorng cac bon cao
khi bon vao dét lam tang kha nang hut va gitt nu6e trong dat va cung cép lai cho cay trong thoi
gian han han. TSH khi két hop véi phan bon dic biét 1a voi phan hiiu co (phan chudng) s& lam
tang hi€u lyc ctua phan bon abi voi cay trong, cai thién do 4m dat giup cay trong chiu han t6t hon.
biéu nay dugc chirng minh qua két qua nghlen clru anh huéng cia TSH hoc khi két hop v6i phan
hitu co cho cdy rau @n 14 va ciy laa ¢ trén vang d4t cat ven bién thudc cac tinh Ha Tinh, Quang Tri
va Quang Nam. Ket qud nghién ctru cho thiy, bon TSH véi mirc 2,5 - 5,0 tan/ha cho cay rau an 14
va cdy lua co thé thay thé mot phan hoic thay thé hoan toan phan huu co ddi vai vung dat cat ven
bién ving nghlen ctru. Bon TSH két hop phan hiru co ¢ mirc 2,5 tan TSH + 10 tin phan hitu co,
cho thiy hiéu qua ting lén rat rd rét, ning suét rau cai be xanh tang tir 54 - 65%, ning suat bép cai

tang 38,4% va ning suat lta ting tir 15,4 - 27,9% so v6i dbi ching chi bon phan NPK.
Tir khoa: Than sinh hoc, phan bon, dét cat, 0 4m dat, kho han.

1. Pit van dé

Dit cat bién chiém dién tich kha 16n
(442.570ha), 1a loai dat c6 thanh phan co gi6i
nhe, dé bi kho han do tong thé tich khe hd 16n,
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nghéo mun, kha ning hip phu thap, giit nudc va
gilt phan kém do thanh phan keo trong dat thip
[1]. Dé cai thién tinh chat vat 1y cta dét cat bién
thuong st dung cac chit hitu co nhu phan
chudng, phan xanh, than bun, gia thé hiu
co,...Tuy nhién do kha niang khoang hoa cua dit
cét cao vi vay can sir dung cac loai vét chat hitu
co bén dé 1am cham qua trinh khoéng hoa trong
dét cat.
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Than sinh hoc (TSH) 14 thuat ngir dé chi cac
bon den hay biochar 1a san pham duoc san xuat
trong qua trinh nhiét phan cac hop chat hiru co
trong diéu kién yém khi [2]. N6 dang dugc cac
nha khoa hoc nong nghiép trén thé gidi vi nhu
la mét loai “vang den” cliia nganh nong nghiép.
TSH duogc san xut tir cic phu phim cta nong
lam nghiép nhu rom ra, vé triu, than 16 ngo, vo
hat, canh, la cay, b4 mia,...Thanh phan cua TSH
bao gdm hop chat cac bon véi oxy va hydro va
mot phﬁn tro vO co tao thanh tir cac khoang
chat. Dya vao k¥ thuat san xuét va thanh phan
nguyén lidu san xuat ma TSH c6 thé ing dung
cho nhidu nganh khac nhau [3]. TSH c6 chira
ham lugng cac bon cao va bén ving lau dai khi
bon vao dat [4]. Bon TSH cho dit 1am tang kha
ning hut va giit nude trong dit va cung cap lai
cho cdy trong thoi gian han han [3]. Dién tich
bé mit 16n cia TSHIam ting kha nang gitr nudc
va tang dung tich hip thu cho dét [5]. O trong
dat, TSH phan tmg mot loat cac khoang chat va
cac hop chat hitu co, tir 6 giup ting cuong
hoat dong cua vi sinh vat va ré cay [6]. TSH &
trong dit 1am ting vi sinh vét c6 lgi cho qua
trinh nitrat hoa va khir nito [7], vi sinh vat dat
gin lién voi TSH c¢6 thé lam ting kha ning
phan giai cac chit dinh dudng da bji ¢ dinh
trong dat, lam cho ching duoc giit lai trong
sinh khdi ctia vi sinh vat [5]. B6n TSH lam ting
ham luong hitu co dat [8,9]; ting kha ning hip
thu cac dinh dudng, han ché ria troi, giup cho
phan bon hoa hoc it bi mat di do nudc mang di,
tang stc sinh trudng va nang suat cy trong [10].

Ttr nhitng ddc diém cua dat cat bién va TSH
cho thiy viéc st dung TSH két hop véi phan
hiru co bon cho dat cat c6 kha nang tang kha
nang giir am, gilr dinh dudng cho dat do d6 1am
tang nang suat cay trong Nghlen ciu nay sé
nghién ciru anh hudng ctua TSH két hop voi phéan
hitu co vdi cac cong thic bon khac nhau 1én
ning sudt cay trong dé dua ra khuyén céo str dung.

2. Vit liéu va phwong phap nghién ctru
2.1. Vat liéu nghién cuu

- Gidng rau an 14 & Thach Ha - Ha Tinh st
dung rau bap cai giong CB 26, ¢ Tri€u Phong -

Quéng Tri va Thang Binh - Quang Nam ding
gidng ra cai be xanh.

- Gidng laa & Thach Ha - Ha Tinh va Triéu
Phong -Quang Tri sir dung gidng NA2, & Thing
Binh - Quang Nam sir dung gidéng Thién Uu 8.

- TSH sir dung san pham san xuat tir vo trdu
va rom ra theo ty 18 50:50 ddt theo phuong
phap han ché 6 xy trong 16 cai tién DK-TR3 &
nhiét d6 600°C, day 1a 1o duoc tao thanh tir
vatatj liéu co san tai khu vuc néng thon Viét
Nam, nguyén tic san xuit than la dung nhiét
dbt 1 phén nhién liéu dé san xudt phan than con
lai.Uu diém so voi phuong phap thu cong
la:Giam cong lao dong trong qua trinh san Xudt;
Hiéu sudt san xuat than cao hon phwong phap
tht cong tr 30 - 50%; Giam trén 80% lugng
khéi sinh ra trong qué trinh san xuat, giam 6
nhim méi truong. Tinh chéat hoa hoc ciia TSH
nhu sau: pH = 9,3; cac bon téng $6 50,2%; N
0,603%; P205, 2,89%; K20, 1,78%.

- Phan hiiu co st dung phan trdu bo, u
compost trong thoi gian 2 thang véi thanh phan
cac chat nhu sau: chat hiru co tong sb (OC)
18,45%, 0,315% N, 0,184% P,0s, 0,149% K,O.

2.2. Pia diém va thoi gian nghién ciru

Pia diém nghién ctru 13 ving dat cat ven
bién thuéc nhom dat cat Arenosols theo phan
loai cuia FAO & Thach Ha - Ha Tinh, Triéu
Phong - Quang Tri va Thang Binh - Quang
Nam.

Thoi gian thyc hién nghién ctu: D6i véi
cay rau thuc hién nghién ctru trong vu Pong (tir
thang 9 dén thang 12) nam 2017, voi cdy lua
thuc hién nghién ctru trong vu Xuan (tur thang 1
dén thang 4) nam 2018.

2.3. Phwong phap thi nghiém

Thi nghiém thyc hién trén déng rudng theo
phuong phép 6 16n nhic lai trén cic hd nong
dan khac nhau véi 2 nhan t6 1a TSH va phan
hiru co.

TSH trong thi nghiém st dung voi lugng
2.500 kg/ha va 5.000 kg/ha, lugng bon nay
dugc can ctr trén co sé cac nghién ciru da thuc
hién trudc ddy va kha ning tng dung thuc té.
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Phén hitu co trong thi nghiém dugc s dung
voi luong 10 tan/ha, luong bon nay dugce ap
dung pho bién trong cac quy trinh hudng dan st
dung phén bon cho cac loai cay trong.

Cong thirc phdi hop phan hitu co véi TSH
st dung 10 tan phan hitu co 1 cung 2.500 kg/ha.

Phan hoa hoc ap dung theo quy trinh chung
cua tung luong bon/ha: Rau cai be xanh: 90 N +
40 P,Os + 40 K,0; Rau bap cai: 150 N + 50
P,Os + 150 K,0; céy lta: 90 N + 60 P,0s + 80
K.O.

Phan ure s dung dam vang Binh Dién véi
46% N; Phan su dung Supe lan Lam Thao 16%
P,Os va Phan kali st qdung loai phan Kali
Clorua (Kali d6) nhap khau Nga véi 60% K,0.

Phuong phap boén:

Rau cai be xanh: Bon 16t toan bd phan hiu
co, TSH, phan lan, kali va 30% urea; bon thuc
dot mot (sau gieo 5-7 ngay) 30% urea; bon thic
dot hai (sau gieo 12-15 ngay) 40% urea.

Rau bép cai: Bon 16t toan bd phan hitu co,
TSH, phén lan, 20% kali‘va 20% urea; bon thuc
dot mét (sau 10 ngay tréng) 20% urea va 20%
kali; bon thuc dot hai (sau 30 ngay trong) 30%
urea va 30% kali; bon thuc dot ba (sau 60 ngay
trong) 30% urea va 30% kali.

Laa: Bon 16t toan bd phan hitu co, TSH,
phan 1an; bon thic dot mdt 30% urea va 50%
kali; bon thuc dot hai 40% urea; bon thiac dot
ba 30% urea va 50% kali. Thoi gian bon thuc
nhu sau:

Thic 1 sau cay 10 - 12 ngay trong vu Xuan,
8 - 10 trong vu He¢ Thu. D6i véi rudng sa bon
thic 1 sau sa 15 - 20 ngay trong vy Xuan va 10
- 12 ngay trong vu He Thu.

Thic 2 sau cdy 20 - 25 ngay trong vu Xudn,
18 - 20 trong vy Hé Thu. B6i vdi rudng sa bon
thic 2 sau sa 25 - 30 ngay trong vy Xuan va 20
- 25 ngay trong vu He Thu.

Thiic 3 sau cy 45 - 50 ngay trong vu Xuén,
40 - 45 trong vu Hé Thu. Do6i voi rudng sa bon
thiic 3 sau sa 50 - 55 ngay trong vu Xuan va 45
- 50 ngay trong vu He Thu.

Céc chi tiéu theo doi:

Ning suét sinh hoc theo timg giao doan sinh
truong cua cac cay trong thi nghiém.

Ning suat kinh té ctia cac ciy trong thoi ky
thu hoach.

2.4. Phurong phdp xit Iy s6 liéu

S6 litu duoc quan ly befmg phém m{%m
Microsoft Excel va xu ly bang phan mém
IRRISTAT 5.0.

3. Két qua nghién ctru

3.1. Anh huong cua than sinh hoc (TSH) két
hop phdn hitu co dén sinh truong cua cdy rau

Két qua theo ddi vé ning suit sinh hoc ciia
cdy rau cai be xanh & cac thoi ky cua hai diém
Quang Tri va Quang Nam (Bang 1) cho thiy
bén TSH véi lwong 2,5 tAn/ha va 5,0 tin/ha
cling nhu bon phan hitu co déu cho ning suit
sinh hoc cuia cdy rau ting 1én rd rét so véi dbi
ching chi bon NPK, cu thé & cong thuc ddi
chtng bén NPK cho ning sut sinh hoc ¢ giai
doan 10 ngay sau gieo tir0,28 - 0,29 kg/m?, giai
doan 20 ngay sau gieo 1a 0,72 - 0,76 kg/m?,
giao doan 30 ngay sau gieo 1a 1,24 - 1,35 kg/m?
va khi thu hoach 1a 1,49 - 1,62 kg/m? Trong khi
d6 cong thirc bon két hopTSH véi mirc 2,5
tan/ha cho nang suat 1an luot & cac giai doan 1an
luot 1a 0,34 - 0,40; 1,01; 1,41 - 1,75 va 1,97 -
2,05 kg/m?, cong thirc bén két hop véi TSH
theo mirc 5 tdn/ha cho ning suat lan luot & cac
giai doan cua cay rau cai be xanh 1a 0,39 - 0,42;
1,09 - 1,13; 1,69 - 1,90 va 2,14 - 2,18 kg/m?,
cong thie bon két hop voi phan hitu co cho
ning suat 1an luot cic giai doan 13 0,36 - 0,41;
1,05 -1,09; 1,61 - 1,87; 2,05 - 2,16 kg/m*.

Trong cac cong thuc bon TSH voi cac muc
khac nhau cho thdy ¢ giai doan 10 ngdy sau
gieo sy khac nhau khong rd, dén giai doan sau
20 ngay da c6 su khac nhau 13 rét vé sinh khi
cay rau gitra 2 cong thurc.

Cong thirc bon phan hitu co voi lugng 10
tAn/ha cho ning suit khong sai khac so véi cac
cong thirc bon TSH vé mit thong ké & ca hai
diém nghién ctru.
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Cong thic bon két hop TSH véi phan hiru
co cho thdy ning suit vuot trdi so v&i ddi
chiing va cao hon so véi cong thirc bon riéng ré
phén hitu co va TSH.

Dbi v6i cay cai bip & Thach Ha - Ha Tinh
(Bang 2) ciing cho thay két qua tuong tu voi
cay rau cai an la. Khi bon TSH véi mic 2,5
tdn/ha va 5,0 tin/ha déu cho nang suét sinh hoc
trong cac thoi ky cao hon déi ching chi bon NPK.

Bon TSH ¢ mure 2,5 tan/ha va 5,0 tAn/ha chi
c6 sai khac ¢ giai doan trén 30 ngay sau khi

trong, ¢ giai doan 15 ngay sau khi trong su sai
khac vé sinh khdi cua bat cai khong co ¥ nghia
vé mit thong ke.

So sanh kha ning tich lity sinh khdi cia cay
bép cai khi bon TSH va phén hitu co cho thiy &
mirc bon TSH 2,5 tin/ha kha ning tich iy sinh
khéi thap hon so v&i phan hitu co & giai doan
sau 30 ngdy trong dén thu hoach, con véi mirc
bon 5,9 tan TSH/ha thi khong c6 sai khac so véi
bon phan hitu co.

Bang 1. Anh hudng ciia TSH va phan hiru co dén nang suét sinh hoc ciia cdy rau céi be xanh (kg/m?).

Cong

Thoi gian tir gieo hat dén khi do

thie N1 dung 10 ngay 20 ngay 30 ngay Thu hoach
Triéu Phong — Qudng Tri

CT1 NPK 0,29 0,76 1,35 1,62
CT2 NPK + PC 0,41 1,09 1,87 2,16
CT3 NPK + 2,5 tin TSH 0,40 1,01 1,75 2,05
CT4 NPK + 5,0 tin TSH 0,42 1,13 1,90 2,18
CT5 NPK + 2,5 tdn TSH + PC 0,52 1,21 2,04 2,49
CV% 5,07 5,46 4,98 5,29
LSDgs 0,096 0,078 0,106 0,128
Thang Binh — Qudng Nam

CT1 NPK 0,28 0,72 1,24 1,49
CT2 NPK + PC 0,36 1,05 1,61 2,05
CT3 NPK + 2.5 tin TSH 0,34 1,01 1,41 1,97
CT4 NPK + 5,0 tin TSH 0,39 1,09 1,69 2,14
CT5 NPK + 2.5 tin TSH + PC 0,48 1,22 1,81 2,46
CV% 4,58 5,27 5,94 6,27
LSDgs 0,027 0,118 0,119 0,168

Bang 2. Anh hudng cua TSH va phan hitu co dén nang suét sinh hoc cua cy rau cai bp ¢ Thach Ha-Ha Tinh (kg/m?).

Cong

Thoi gian tir gieo hat dén khi do

thie ol dung 15 ngay 30 ngay 45 ngay Thu hoach
CT1  NPK 0,58 102 178 2,06

CT2  NPK+PC 0,73 1.26 2,02 2.49

CT3  NPK +2.5 tin TSH 0,69 121 1.96 241

CT4  NPK + 5.0 tin TSH 0.75 1.28 2,09 253

CT5 NPK + 2,5 tdn TSH + PC 1,01 1,55 2,29 2,84

CV% 5,081 5,274 6,198 5.722
LSDys 0,112 0,155 0,135 0,112

Khi bon két hop TSH véi phéan hitu co cho
thiy kha ning tich lily sinh khdi ting 1én cao
nhat, chi sau 15 ngay trong mirc d tich lity sinh
khéi ciia cong thire bon TSH két hop phan hiru
co di 1a 1,01 kg/m?, ting so voi ting 74,1% so

v6i cong thuc d6i chung. Pén thoi ky thu
hoach, mtrc d6 tich Iy sinh khdi ctia bap cai ¢
cong thirc bon phéi hgp TSH va phéan hitu co 1a
2,84 kg/m® ting hon so véi cong thuc dbi
ching 1a 37,9%.
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3.2. Anh hwong cua than sinh hoc (TSH) két
hop phdn hitu co dén sinh truong cua cdy lua

bdi véi cay luaa, khi thuc hién bon TSH cho
ca 3 diém nghién ctru déu cho hiéu qua rat rd
rét. Theo két qua & bang 3 cho thdy khi bon
TSH véi mirc 2,5 tan/ha va 5,0 tin/ha & Thach
Ha - Ha Tinh, Triéu Phong - Quang Tri va
Thing Binh - Quang Nam dé c¢6 kha ning tich
lity chat kho cao hon dbi chimg chi bon NPK &
cac giai doan sinh truong (Pé nhanh rd, ding

cai, trd bong va rom ra khi thu hoach). Trong
hai muc bon TSH cho thdy muc bon 5,0 tin/ha
cho ning suat chit kho ¢ cac giai doan sinh
truong c¢6 xu hudng cao hon céng thirc boén 2,5
tan/ha, tuy nhién vé mat thong ké hai mirc bon
nay khong c6 sai khac vé kha ning tich lity chat
kho cua cay laa.

Boén phan hitu co cho thay kha nang tich liy
chat kho cuia cdy ltia & cac giai doan sinh truong
tuong duong voi bon TSH & mirc 5,0 tan/ha va
¢6 xu huéng cao hon murc bon TSH 2,5 tin/ha.

Bang 3. Anh hudng ctia TSH va phan hitu co dén kha nang tich liiy chat kho"™ cua cay lua o
cac thoi ky sinh truong (ta/ha)

Cong . Thoi ky sinh trudng

thire Noi dung D¢ nhanh rd Dbing cai Trd bong Thu hoach
Thach Ha — Ha Tinh

CT1 NPK 9,45 19,72 92,00 65,22
CT2 NPK + PC 9,93 20,27 96,48 74,91
CT3 NPK + 2,5 tin TSH 9,77 20,11 96,16 72,81
CT4 NPK + 5,0 tin TSH 9,83 20,23 97,44 73,46
CT5 NPK + 2,5 tin TSH + PC 10,72 21,69 99,40 76,57
CV% 4,25 4,67 5,14 5,36
LSDgs 0,306 0,564 1,012 1,107
Triéu Phong — Qudng Tri

CT1 NPK 9,12 18,18 90,14 64,50
CT2 NPK + PC 9,50 19,83 94,62 69,42
CT3 NPK + 2,5 tin TSH 9,45 19,47 94,30 68,88
CT4 NPK + 5,0 tin TSH 9,61 19,69 95,58 69,04
CT5 NPK + 2,5 tin TSH + PC 9,99 20,46 96,54 71,58
CV% 3,97 4,38 5,19 5,22
LSDgs 0,318 0,845 1,216 1,258
Thang Binh — Quing Nam

CT1 NPK 8,96 17,86 89,80 63,18
CT2 NPK + PC 9,34 18,31 93,28 66,47
CT3 NPK + 2,5 tin TSH 9,28 18,25 92,96 66,37
CT4 NPK + 5,0 tin TSH 9,45 18,47 93,34 67,02
CT5 NPK + 2,5 tin TSH + PC 9,93 20,64 95,80 75,13
CV% 4,62 4,97 5,61 5,99
LSDgs 0,342 1,226 1,569 1,627

Ghi chi:™™: Trong giai doan sinh truéng: Tich liiy chat khd bao gom toan b¢ than 1a (Bo ré),
giai doan thu hoach gém toan bo rom ra (Bé ré, hat).
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Khi két hgp phan hitu co v6i TSH cho thiy
kha nang sinh truong cua cay lua vuot trdéi hon
han cac cong thirc khac. Cu thé cong thirc bon
phan hitu co két hop véi TSH trong giai doan
dé nhanh 1o kha ning tich lity chat kho & céc
ving nghién ctu bién dong tr 9,93 - 10,72
ta/ha, tang so voi dbi chung chi bon NPK tur 9,5
- 13,4%. Trong giai doan dirmg cai mirc d¢ tich
lity chat kho ctia cong thirc bon phdi hop phan
hitu co véi TSH bién dong tir 20,46 - 21,69
ta/ha, ting so voi doi chung tir 10,0 - 15,6%.
Giai doan trd bong murc tich lay chat kho cua
cong thirc bon phdi hop TSH vé6i phan hitu co
bién dong tir 95,8 - 99,4 ta/ha, tang so voi dbi
ching tir 6,6 - 8,0%. Ning suat rom ra ciia cong
thirc bon phbi hop TSH véi phéan hitu co & thoi ky
thu hoach tir 71,58 - 76,57 ta/ha, cao hon doi
chung tir 11,0 - 18,9%.

3.3. Anh hieong ciia TSH két hop phan hitu co
dén nang suat rau cdi an la

Két qua danh gia ning suat rau cai be xanh
clia cc cong thirc thi nghiém & bang 4 cho thiy
khi bon TSH hodc béon TSH két hop phéan hiru
co cho ning suat rau ting 1én rat cao (Tl 26 -
65% so v6i doi chimg).

O mirc bén TSH 2,5 tin/ha va 5,0 tdn/ha
cho ning suit rau cai cao hon rat nhiéu so véi
dbi chung chi bon NPK. Trong hai mirc bén
TSH thi ning suat rau ctia cong thirc bon 5,0
tan/kg cho niang suat cao hon cong thirc bon 2,5
tan/ha.

Cac cong thuc bén TSH cho ning suét
tuong duong véi cong thirc bén phan hitu co
v6i lwong 10 tan/ha.

Cong thirc bon phdi hgp TSH véi phan hiru
co cho ning sut vuot trdi so voi cac cong thirc
con lai, v6i cong thirc nay ning suét rau cai be
xanh cho ning suat & hai diém nghién ctru lan
luot 1a 246 va 243 ta/ha, tang so voi doi chung
la 54 va 65%, trong khi d6 bon TSH va phan
hitu co riéng r& ning suit chi ting so véi ddi
ching tur 26 - 44%.

Anh huong cua TSH va phan hitu co dbi
v6i nang suat cdy bap cai ciing thé hién rat rd
(Bang 5). Cac cong thirc bon TSH cho néang
suét bap cai cao hon ddi ching tir 17,2 - 22,7%,
tuong duong voi ning sudt bip cai khi bon
phan hitu co voi lugng 10 tan/ha (tang 20,7%
so dbi ching). Khi bon TSH tang tir 2,5 tan/ha
1én 5,0 tan/ha ning suat bap cai ciing ting lén
rat rd va c6 y nghia vé mit thong ké.

Bén phdi hop TSH véi phan hitu co gitip
nang sudt bip cai ting vuot trdi so voi cac cong
thire con lai. Vi cong thirc nay ning suat bip
cai ting so v&i dbi chung 13 38,4% trong khi
cac cong thirc bon riéng r& ning suat ting tir
17,2 - 22,7%.

3.4. Anh hieong cia TSH két hop phan hitu co
dén nang suat lua viung nghién ciru

Két qua nghién ciru bon TSH cho laa & 3
diém nghién ctru trong bang 6 cho thdy ning
suat lua ting lén rat 5. Khi bon TSH cho lta
v6i cac muc khac nhau, ning suat laa & céac
diém nghién ctru tang tir 7,7 - 10,6% so véi ddi
chung chi bon NPK. Khi bon tdng luong TSH
tir 2,5 tan/ha 1én 5,0 tAn/ha ciing cho ning suit lua
tang 1én rd rét. VGi mirc bon phan hiru co 10 tin/ha
cho ning suat ting so v4i dbi chimg tir 9,6-
10,3% (Tuong dwong véi mitc bon 5,0 tan TSH/ha).

Béng 4. Anh hudng ctia TSH va phan hitu co dén ning suit tuoi cia cai be xanh

Cong

Triéu Phong - Quang Tri

Thang Binh - Quang Nam

thirc Noi dung Ning suat (ta/ha) % Ning suat (ta/ha) %
CTl  NPK 160 100 147 100
CT2 NPK+PC 213 133 202 137
CT3  NPK +2,5thn TSH 202 126 195 133
CT4  NPK + 5,0 tin TSH 215 134 211 144
CT5  NPK + 2,5 thn TSH + PC 246 154 243 165
CV% 6,37 7,04

LSDogs 12,6 15,4
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Béng 5. Anh hudng ciia TSH va phén hiru co dén ning suét cua bap cai & Thach Ha - Ha Tinh

t%?;:g Noi dung Ejﬁi ) suat %

CT1 NPK 203 100

CT2 NPK + PC 245 120,7

CT3 NPK + 2,5 tin TSH 238 117,2

CT4 NPK + 5,0 tin TSH 249 122,7

CTS NPK + 2,5 tin TSH + 281 138.4
PC

CV% 5,17

LSDos 10,37

Bang 6. Anh hudng ctia TSH va phan hiru co dén ning suét lua ving nghién ciru

Thach Ha - Ha Tinh

Triéu Phong - Q.Tri

Thang Binh - Q. Nam

Con . - - >

thtrcg Noi dung Ning suat o Ning suat o, Ning suat o
(ta/ha) (ta/ha) (ta/ha)

CT1  NPK 67,79 1000 64,19 1000 60,66 100,0

CT2  NPK+PC 74.72 1102 70,32 1096 66,89 1103

CT3 $§§ 25 W 44, 1079 6912 1077 66,59 109.8

CT4 I;Igﬁ T30 tan oy g 1097 69,93 1089 67,10 110,6

NPK + 2,5 t&n

CTs T pe 78,24 1154 76,14 1186  77.61 127.9

CV% 512 4,99 5,64

LSDgs 1,206 0,805 1,355

Khi bon phdi hop TSH véi phan hitu co
cling cho ning suit vuot troi so voi cac cong
thirc con lai, ning sudt cong thirc nay tiang so
v6i d6i chimg tir 15,4 - 27,9%. Cac két qua
nghién ctru nay phi hop véi cac két qua nghién
clru cong bd trude ddy cia cac tac gia [10-12].

4. Két luan

Véi cac két qua nghién ctru bon TSH va
phén hitu co cho dat cat ¢ 3 tinh Ha Tinh,
Quang Tri va Quang Nam cho thay nhu sau:

Bon TSH cho cay ra va cay lua déu c6 hiéu
qua cao thé hién ¢ cac chi ti€u sinh trudng va

ning sudt cac cong thirc bon TSH déu cao hon
cong thie d6i ching chi bon NPK, bon TSH
lam ting ning suit cai be xanh tir 26 - 44%,
tang nang suat bap cai tir 17,2 - 22,7%, ting
nang suétlua tir 7,7 - 10,6% so véi ddi chung.

Bén TSH véi muc 2,5 - 5,0 tAn/ha cho cay
rau dn 14 va cdy lta cho ning suét xdp xi véi
bon 10 tin phan hitu co/ha, do d6 c6 thé thay
thé mot phan hodc thay thé hoan toan phan hiru
co ddi v6i viing dat cat ven bién & ving nghién
clru.

Bon TSH két hop phan hitu co cho thiy
hidu qua ting 1én rat ro rét, khi bon TSH két
hop v6i phan hitu co ¢ mic 2,5 tin TSH + 10
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tan phan hiru co da 1am ting ning suat rau cai
be xanh tr 54 - 65%, ning suit bap cai ting
38,4% va nang suat lta ting tir 15,4 - 27,9% so
v6i d6i chimg chi bon phan NPK.
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