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Abstract: The coastal area of Thanh Hoa province has a large proportion of sandy soil and is
suffering negative impacts from climate change that affect crop productivity. The aim of this study
is to investigate the use of biochar to improve the soil fertility and productivity of drought-tolerant
sweet potatoes. The effect of biochar contents on the productivity of three sweet potatoes VC 04-
24, KL C3, and VC 68-2 in the coastal sandy soil area of Thanh Hoa province was examined. The
results indicated that the yield of sweet potatoes was the highest when applying five tons of biochar
per hectare, equivalent to using 10 tons of manure. With the same biochar content, the productivity
and other factors related to the product quality of these sweet potatoes such as the humber of tubers
per plant and the average mass of tuber were the highest. In detail, the estimated commercial
productivity of VC 04-24, KL C3, and VC 68-2 were 25.46, 24.92, and 21.76 ton/ha, respectively.
With the least significant difference at the probability of 0.05% (LSDo.0s), the VC 04-24 and KL C3
showed high productivity. The economic efficiency of the sweet potatoes-growing model at Hai An
commune, Nghi Son Town , Thanh Hoa province showed that the productivity of the model was 24
tons/ha, higher than the actual productivity of the control model (20.2 ton/ha). The productivity and
the economic efficiency of the model were 18.8% and 31.38% higher than those of the control
model, respectively. In addition, the test results showed that using 5-6 ton/hectare of biochar can
improve the physical and chemical properties of soils.
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Nghién ctru hi€u qua cua viéc bon than sinh hoc cai thién
do phi cua dat va nang suat cac giong khoai chiu han
tai vung dat cat ven bién Thanh Hoa

Lé Sy Chung"”, Nguyén Minh Phuong?, Tran Minh Tién?,
Nguyén Manh Khai!, Pham Anh Hung?

YKhoa Méi trieong, Trieong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha N¢i,
334 NguyéNn Trai, Thanh Xuan, Ha Noi, Viét Nam
2Vién Tho nhwéng Nong héa, Vién Khoa hoc Nong nghiép Viét Nam,
10 Tén Dirc Thing, Bic Tir Liém, Ha Néi, Viét Nam
3Phong thi nghiém trong diém Cong nghé méi trwong xanh va Tdi ché chat thdi,
Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Qué'c gia Ha Noi,
334 Nguyé~n Trai, Thanh Xudn, Ha Noi, Viét Nam

Nhan ngay 30 thang 7 ndm 2024
Chinh stra ngay 12 thdng 9 nam 2024; Chap nhan dang ngay 23 thang 10 nim 2024

Tém tit: Ving ven bién tinh Thanh Hoa c6 ty 1¢ dat cat 1on va dang chiu nhirng tac dong tiéu cuc
tir bién d6i khi hau, anh huong dén nang suat cay trong Nghién clru ndy st dung than sinh hoc
(TSH) d¢é cai thién d6 phi ctia dat va ning suat cac giong khoai lang méi ¢6 kha nang chiu han. Anh
huong cua cac ham luong TSH 1€n nang suét ctia 3 gidng khoai lang VC 04-24, KL C3 va VC 68-2
trén ving dat cat ven bién tinh Thanh Hoéa. Két qua nghién ciru cho thiy, khi bon TSH & luong 5
tan/ha, ning suét ctia cac gidng khoai lang thir nghiém dat cao nhét, tuong duong voi nang suét khi
bon phén chudng 10 tn/ha. V6i lugng TSH sir dung nhu vay, nang suét va cac yéu té cu thanh cua
cac gidng thir nghiém nhu sé cu/day va khdi luong trung binh cti déu dat gid tri 16n nhét. Cuy thé,
nang suit thuc thu thuong pham cia cac gléng khoai lang VC 04-24, KL C3 va VC 68-2 lan luot 1a
25,46 tan/ha 24,92 tAn/ha va 21 .76 tan/ha. O muirc khac biét nho nhét vai xac suat 0,05% (LSDogs),
cac giéng khoai lang cho ning suét cao 1a VC 04-24 va KL C3. Hiéu qua kinh té ctia mo hinh trong
khoai lang ¢ x4 Hai An, Thi xa Nghi Son, tinh Thanh Hoa cho thdy, nang suit khoai ciia mé hinh 1a
24 tin/ha cao hon ning suét thuc té so voi mo hinh ddi chimg (20,2 tan/ha). Nang sudt va hiéu qua
kinh té ctia md hinh cao hon lan lugt 18,8% va 31,38% so v&i mo hinh d6i chimg. Két qua nghién
clru con cho théy, v6i ham lugng bon THS 5-6 tAn/ha co thé cai tao mot s tinh chat vat Iy va hoa
hoc dat.

Tir khéa: TSH, phan bon, khoai lang, d4t cat, tinh Thanh Hoa.

1. Mé dau

Ving ven bién tinh Thanh Hoa ¢ dién tich
1.229,05 km? (04 huyén, 01 thi xa, 01 thanh
pho), chiem 11,05% dién tich ty nhién toan tinh,

" Téc gia lién hé.
Dia chi email: chung.skhcn@gmail.com
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¢6 dia hinh lugn séng theo hudng Bac - Nam,
xen vao cac vung cao kho can la nhiing vung
triing kho thoat nude. Vung ven bién tinh Thanh
Hoa la viung co nhiéu kha niang dé phat trlen
trong trot (cdy lua, mau, cdy cong nghiép ngan
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ngay). Tuy nhién, nhiing ndm gan day cung voi
anh huong cia blen d6i khi hau, thiét hai ddi voi
hoat dong san xuat nong nghiép cua tinh 1a rat
l6n, trong d6 han han la nguyén nhén chinh anh
hudng dén san xuat néng nghiép Vung ven bién
tinh Thanh Héa. Bén canh d6, viéc d6t rom ra
trén dong rudng khong duge khuyén céo ¢ nhiéu
nude trong lua vi 6 nhiém mai truong, lang phi
rom ra va phat sinh khi nha kinh. Ngoai ra, con
c6 hang triéu tan phu pham tir Mia, ngd, dau, lac
va nhiéu cay trong khac, la nguon tiém an nguy
co gdy 6 nhiém mai trudng, néu khong cé giai
phap thu gom va tai st dung hiéu qua. Phuong
thirc d6t phy pham trén dong ruong gay lang phi
ngudn hitu co c6 ich va phat thai khi nha kinh.
Dé khic phuc nhitng mat trai noi trén, gép phan
cai tao dat cho phat trién néng nghiép va bao vé
mdi trudng, viée tai sir dung phé phu pham ndng
nghiép ché bién thanh TSH dé cai tao dét la giai
phap kha thi, mang lai hiéu qua vé kinh té va moi
truong, han ché phat thai do dét tran lan hay vui
phu pham tryc tiép vao dong ruong.

TSH 14 san pham c6 chira ham luong cac bon
cao duoc tao ra trong qua trinh nhiét phan cac
hop chét hiru co trong diéu kién yém khi hozc ky
khi [1]. Bén TSH vao dét 1am ting kha nang hap
thu va giit nudc trong dit va cung cép lai cho cay
trong trong thoi ky han han [2]. Dién tich bé mit
lon ciia TSH ¢6 tac dung tang kha nang gitr nude
va tang kha nang hép thu cua dat [3]. O trong dat,
TSH tuong tac v&i nhiéu loai khoang chét va hop
chat hitu co, tir d6 gitp ting cuong hoat dong ciia
vi sinh vét dat va r& cay [4]. TSH trong dét lam
tang s6 luong vi sinh vét co loi cho qué trinh
nitrat hoa va khu nito [5]. Cac vi sinh vat dat két
hop v6i TSH ¢6 thé 1am ting kha ning phan giai
céc chat dinh dudng di bi cb dinh ¢ dang kho
tiéu trong dat, 1am cho chiing dwoc giit lai trong
sinh khdi cua vi sinh vat & dang dé tiéu [3]. Bon
TSH lam ting ham lugng hitu co trong dat [6, 7],
tang kha nang hap thu cac dinh dudng cta cay
trdng, han ché rira tréi, gidp cho phan bén héa
hoc it bi mat do nudc mang di, ting strc sinh truong
VA ning suat cay trong [8-9]. Két qua nghién ctru
truge cho thay, voi chu trinh lam ngap nude xem
k&, TSH bon vao dat giam dugc 54-93% luong
amoni that thoat do rira tréi [10]. Sir dung TSH

bon vao dat lam tang kha luu trit cac bon trong
dat co loi ich tich cuc cho méi truong [11], dong
thoi c6 thé 1am giam lwong phat thai khi nha kinh
nhu metan (CH,) va nito & xit (N20) tir dét [12].

O Viét Nam, TSH di duoc sir dung tir 1au,
néng dan goi 1a than, ding phuong phap d6t rom
ra &m i va ding nudc dap lira nhanh dé tao ra
TSH. Nong déan sir dung loai than nay két hop
voi phan chudng dé lam phan bon. Tuy nhién,
phuong phap nay tao ra khoi bui khi dbt, gy ra
6 nhiém moéi truong, lam tang phat thai khi nha
kinh. Trong nhitng ndm gan ddy, c6 mot 5O
nghién ciru vé TSH cho thay, bon TSH cho cay
lGa & dat dbc tu viing nui tinh Thanh Hoa va Thai
Nguyén gitp ting ning suat 14-33% [13]. Két
qué nghién ctru ciia Mai Van Trinh va cac cong

w [14] trén dat bac mau 6 Soc Son chi 16 bon
TSH da gitip nang suat lua tang tir 2,0-8,1%; tang
ning suat rau muong can 4,7-22,1%; rau mong
toi tir 6,2-35,5%. B6 sung 1% va 3% TSH khong
lam ting s6 hoa trén cay nhung lam ting ty 1¢ dau
qua, ting khdi lugng trung binh qua, ting ning suat
cé thé ca chua tir 23,6-39,8% [15].

Pt cat ving ven bién tinh Thanh Héa c6
phan tng tir trung tinh dén chua, do phi thp, kha
nang giit nudc va dinh dudng kém. Nhom dat
ndy chiém khoang 24% dién tich ty nhién, phan
16n dién tich dat cat da duoc st dung vao san
xudt ndng nghiép. Nhom dét nay thich hop trong
rau mau, cdy nong nghiép va cdy cong nghiép
ngan ngay Dat cat tuy c6 do phi thap nhung néu
duogc cai tao t6t Van cho nang sut cay trong cao.
Str dung dt cat can chu y dén bién phap tudi dé
gilt nudc, tang cuong bon phan nhung nén bon
it, bon sau va bon nhiéu lan. Pong thoi sir dung
thém phan hitu co dé cai thién tinh chét vat 1y,
tang kha ning giir am va dinh dudng cho dat.

Nham thich tmg véi bién doi khi hau cung
nhu cai tao d4t cat ven bién va tang nang sudt cay
trong, nghién ctru nay duoc thyc hién nham danh
gid hiéu qua sir dung TSH dén ning suat cac
gidng khoai lang chiu han (VC 04-24, KL C3 va
VC 68-2) trén dat cat ven bién tinh Thanh Hoa.
Tac dong cua TSH dén ning suét va cac yéu to
céu thanh ning suét cia 3 gidng khoai chiu han
duogc danh gia, dong thoi danh gia tic dong dén
su cai thién d6 phi nhiu cta dat.



12 L. S. Chung et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 40, No. 1S (2024) 9-19

2. Vat liéu va phwong phap thi nghiém
2.1. Vat liéu nghién cuu

Céc nguyén liéu dugc sir dung trong nghién
ctru ndy bao gom TSH, céc loai phan bén va 03
gidng khoai lang chiu han. TSH dugc san Xuat tir
cui, canh cay keo va ddt trong diéu kién thiéu
oxy trong 10 DK-TR3 & nhiét do 600 °C, sau khi

dbt duoc dap nho kich thude 0,2-2 cm2 Thanh
phan chinh cia TSH gom céc bon 24%:; N
0,86%; P20s 1,36%; K>0 1,5%; Mg 0,021%; Cu
0,019% va Zn 0,008%. Cé&c loai phan bén dugc
st dung bao gom phan chudng, voi, phan uré,
supe 1an va kali clorua. Cac giéng khoai lang
chiu han bao gom VC 68-2, KL C3 va VC 04-24
¢6 thong tin chi tiét nhu trong Bang 1.

Bang 1. Ngudn gdc cac giong khoai lang

TT | Giong khoai lang Ky hiéu

Ngudn goc

1 VC 68-2 K1

Giong duoc chon loc tir t6 hop lai tw nhién cua giong CIP 68 trong tap
doan giong cua Vién Cay luong thuc va Cay thuc pham, Vién Khoa
hoc va néng nghiép Viét Nam.

2 KL C3 K2

Gidng do Vién Cay luong thyc va Céy thuc pham lai tao va chon loc
tur t6 hop thu phan tu do cua giong khoai lang K4.

3 VC 04-24 K3

Gidng dugc chon loc tir to hop lai tw nhién cua giong HAU1 trong tap
doan giong cua Vién Cay luong thyc va Cay thuc pham, Vién Khoa
hoc va ndng nghiép Viét Nam.

2.2. Phuwong phadp nghién curu

2.2.1. Phuong phap thu thdp thong tin

- Dit liéu duoc thu thap tir dit liéu thir cap c6
chon loc & cac co quan nghién ciru; Cac s, nganh
cua tinh; cac phong, ban cap huyén, bao gom:
béo cao, sb liéu thong ké, céc tai liéu vé dat dai,
khi hau, san xuat ndng nghiép,... ving nghién
ctru. Thu thap cac tai liéu, két qua nghién ciu tur
cac sach, bai bao trong va ngoai nudc.

- Thu thap tai liéu so cap thdng qua quan sat,
ghi chép tryc tiép tir dia ban nghién ctu, thong

qua phong van 2 lanh dao dia phuong, 3 can bd
chuyén mdn bang bang cau hoi soan sin vé ky
thuat canh tac, lugng phan bon dang str dung tai
dia phuong.

2.2.2. Phurong phdp trién khai thir nghiém

Thi nghiém dugc tién hanh trong vu dong (tir
thang 10/2018 dén thang 02/2019) tai 3 dja diém
thuoc 2 huyén ven bién tinh Thanh Hoéa: thi xa
Nghi Son (x& Hai Chau va Hai An) va huyén Hau
Loc (xa Hung Loc).

Béng 2. Cac cong thurc phan bon

Ky Thanh phin Cac - bon bo sung TSH TSH
hiéu (tan C/halvu) (kg/ha) (kg/6 20 m?)
TO | Phan chuong (10 tan/ha) + NPK+voi 1,5 0 0

T1 NPK + voi 0 0 0

T2 TSH + NPK + voi 1,5 3.000 6

T3 TSH + NPK + voi 2,0 4.000 8

T4 TSH + NPK + voi 2,5 5.000 10

T5 TSH + NPK + voi 3,0 6.000 12

_ Phuong phip bd tri thi nghiém 2 nhan té 1a
giong cay trong va phan bon TSH. Nhan to thir
nhat la 03 giong khoai lang chiu han gom VVC 68-

2 (K1), KL C3 (K2) va VC 04-24 (K3). Yéu t6
thtr hai la luong TSH dugc st dung theo cac cong
thuc khac nhau véi liéu Iugng can cir trén ham
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lugng cac bon (C) khi bon bang phan chudng la
1,5 tin/ha/vu la mic nguoi dan tai dia phuong
dang str dung va thém cong thuc véi luvong TSH
thém tuong duong voi ham lugng C & muc 0,2;
2,5; 3 tin/ha (Bang 2).

Cong thac TO la cong thic dua trén ky thuat
canh tac hién tai tai vung nghién ctu (phén
chudng sir dung 500 kg cho 1 sao 500 m?, tuong
duong véi 10 tan/ha; lwong phan NPK sir dung
bon cho 1 ha nhu sau: super lan: 150 kg; uré
30 kg; kali clorua 40 kg, voi bot 200 kg); lugng
cac bon hiru co trong TSH duoc tinh bang ham
lwong céc bon hitu co cd trong 10 tan phan
bon/ha. Luu y rang lugng cac bon sir dung 1,5
tan/ha 1a liéu luong sir dung thuc té tai dia
phuong thong qua bang hoi cac ho dan va céan
bo. Nghién ctru nay da thi nghiém thém ¢ cac
muc khéc nhau tir 0-3 tan/ha. Thi nghiém duoc
bé tri theo 6 16n va 6 nho (6 16n: lwgng TSH; &
nho: yéu té gidng) voi 3 lan nhic lai trén céc
ruong khac nhau. Dién tich 6 nho 1a 20 m?, 6 16n
la 60 m?. Dién tich toan bo thi nghiém: 20 m?/6
x 3 gidng x 6 mirc phan bon = 360 m2.

2.2.3. Phuong phdp xdc dinh nang sudt

Ning suét ly thuyét (NSLT): Trudc khi thu
hoach phai thu hoach trwéc nhitng cay theo ddi
dé riéng tirng 6, tirng cong thirc, danh dau dé do
dém duoc cac chi tiéu cdu thanh ning xuét.

NSLT = A x B x C x 10 (ta/ha)

Trong do: A la mat do cay/m?;

B l1a sb cu trung binh trén khom:;

C la trong lugng trung binh cu;

NSTT (ta’ha): can toan bo sé ca thu dugc
trén 6 thi nghiém.

2.2.4. Phuong phap xay dung mo hinh

M5 hinh dugc xay dung va danh gid vai cac
chi tiéu theo doi va phuong phap theo ddi cac chi
tiéu dugc thuc hién theo QCVN 01 - 60:
2011/BNNPTNT vé khao nghiém gia tri canh tac
va sir dung cua cac giéng khoai lang. M6 hinh ¢6
quy md 01 ha bao gém c6 04 ho tai x& Hai An,
thi x4 Nghi Son tham gia.

i) Thoi gian, dia diém va quy mo trién khai
mo hinh

- Thoi gian: vu dong cac nam 2019, 2020
(thang 8 - thang 12);

- Pia diém: x4 Hai An, thi xa Nghi Son, tinh
Thanh Hoba;

- Quy mé: 1 ha;

- Gidng: VC 04-24 (theo két qua thi nghiém
chon gibng);

- Luong bon TSH: 5,0 tAn/ha (theo két qua
thi nghiém xac dinh lugng bon thich hop);

- Vo6i, phan dam ure, supe lan, KCIl va cac
loai thubdc BVTV dang dugc st dung phé bién
trong thdm canh khoai lang tai Thanh Hoa,

ii) Cac bién phap k¥ thuat ap dung trong
mo hinh

- K¥ thuat lam dat:

+ Dt phai duoc x6i ky, vé sinh sach tan du
thuc vt cia cay tréng vu trudc va co dai;

+ Lén ludng rong 1 m (luéng 0,7 m, rinh 0,3
m), cao 0,3-0,35 m;

+ Lam hé thong ranh phuc vu tudi va thoat
nude tt cho toan khu rudng.

- Chuan bi hom gidng

+ Chon cac day giéng c6 ngon to khoe, nhat
mat va khong nhiém sau bénh. Cit hom c6 d6 dai
tr 30-35 cm. S6 lwong hom gidng 1a 40.000
day/ha;

+ Xir Iy hom trude khi trong:

U dé tang cuong tinh: hom cat xong dé chd
mét trong 1-2 ngay (khong dé chat dong va khong
dé qua 3 ngay) s& giup hom moc manh hon.

Ngam hom gidng hoic phun trude khi trong
bang dung dich chira 1,5% N + 3% P,0s + 1,5%
K20 sé gitp gia tang cuong tinh ciia hom, gia
tang ning sudt cu.

- K¥ thuat trong;

Mat do tréng 40.000 day/ha, trong 1u6ng
don dat day giong phang doc 1u0ng 5 day/m, lap
dat sau 5-10 cm dé chira 3 1a ddu ngon, an chat
cb day khi lap dat.

- Bon phén:

+ Cong thirc dbi chimg: phan chudng (10
tan/ha) + NPK + voi (Super lan: 150 kg; Uré: 30
kg; Kali clorua: 40 kg, voi bot 200 kg).

+ Cong thirc mo hinh (1 ha): 5 tin TSH + 200
kg vOi + Super lan: 150 kg + Uré: 30 kg + Kali
clorua: 40 kg.

+ Cach bon:

Bon 16t: TSH va phan lan bon 16t 100% sau
khi lam dt va trudce khi 1én ludng.
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Bon thuc:

Lan 1: & 7 ngay sau trong (NST) bon 20%
lugng N.

Lan 2 & 15-20 NST: 40% luong N va 30%
lugng KCl.

Lan 3: ¢ 40-45 NST 20% luong N va 35%
luong KCI.

Lan 4: & 60-65 NST 20% lugng N va 35%
lugng KCI.

Danh gia hiéu qua kinh té: Sir dung phuong
phap phan tich hiéu qua kinh té cua cay trong dé
phan tich hiéu qua theo cac tiéu chi sau: tong gia

tri thu nhap (GR) = Nang suat x Gia ban trung
binh; tong chi phi luu dong (TVC) = Chi phi vat
tu + Chi phi lao dong + Chi phi nang lugng + L&i
suat von dau tu; lgi nhuan (RVAC) = GR—TVC.

2.2.5. Phurong phdp phan tich mau ddt

Phuong phap 1dy mau va phan tich mau dat
duoc thuc hién theo tiéu chuan va quy chuan
Viét Nam va cac phuong phap tién tién khac tai
Phong phan tich Trung tim Nghién ctu quan trac
va M6 hinh hoéa Méi truong. Cac phuong phap
duoc trinh bay ¢ Bang 3.

Béng 3. Cac chi tiéu va phuong phap phan tich

TT Chi tiéu phén tich Phén tich theo tiéu chuan
1 | pHka TCVN 5979:2007

2 | OM (%) TCVN 8941:2011

3 | Ntdng sé (%) TCVN 6498:1999

4 | K0 tong sb (%) TCVN 8660:2011

5 | K,O dé tiéu (mg/100gdat) TCVN 5254:1990

6 | P,0stong s6 (%) TCVN 8940:2011

7 | P2Os d@ tiéu (mg/100gd4t) TCVN 8942:2011

8 | Poam dat TCVN 6648:2000

9 | Thanh phén co giéi TCVN 8567:2010

2.2.6. Phuwong phdp xir Iy 56 liéu

Str dung cac cong cu va phan mém chuyén
dung gém Excel va IRRI stat, dé tong hop luu
trir va xir Iy cac tai liéu, s liéu c6 lién quan dén
cac noi dung nghién cu.

3. Két qua nghién ciru va thao luin

3.1. Anh huéng cia than sinh hoc dén cdc yéu to
cdu thanh ndng sudt cia cdc giong khoai

3.1.1. Nang sudt cd thé cia cdc giong
khoai lang

Két qua & Bang 4 cho thiy, s6 ci/day giita
cac cong thire ¢6 su khac biét ro rét, trung binh
dao dong tr 4,15-6,12 cu/day. Xét theo gidng
khoai lang, trong 3 gidng thi nghiém, giong VC
68-2 cO s6 luong cu thap nhit (tir 4, 15-5,13
cu/day), thip hon 1a gibng KL C3 va giéng VC
04-24 ¢ mirc tin cay 95%. Giéng VC 04-24 ¢ s6
cti nhiéu hon so véi gibng KL C3, tuy nhién sy

sai khac nay khong c6 nhiéu ¥ nghia. Xét theo
luong TSH boén & cac cong thic, nhin chung
lwong TSH bon ¢ anh hudng 13 rét dén sé luong
cl, cac cong thire bon TSH déu co sb ci/day
nhiéu hon so véi cong thirc dbi chiing khong bon
(T1) & muc tin cay 95%. O lugng bon 6 tan/ha,
sd cu/day dat cao nhit, tuy nhién khong c6 su
chénh léch dang ké so vdi cong thirc bon TSH
5 tan/ha.

Két qua thi nghiém ciing cho thdy, giéng
VC68 -2 ¢6 khdi lwong trung binh ct 16n hon so
v6i hai giong KL C3 va gidng VC 04-24. Tuy
nhién, qua xir Iy thong ké cho thiy, cac gidng thi
nghiém c6 khéi lugng cu 1a twong dwong nhau &
mirc tin cdy 95%. Trong thi nghiém, khoi lwong
¢l gitra cac cong thirc khac nhau chi yéu do tac
dong cua yéu té phan bon. O cong thire TO (bén
phan chudng) c6 khéi lugng cti 16n nhat (178,28
-190,51 g). Cac cong thirc bon TSH déu ¢ khbi
luong trung binh ct cao hon cong thirc dbi ching
(T1) 6 mirc tin cay 95%. Trong d6, cong thirc T4
(bon 5 te”in/ha) dat khoi lugng cu cao nhat, bon
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TSH ting 1én 6 tin/ha nhung khéi lugng trung
binh ct khong tang thém.

Ning suit ly thuyét dat cao nhét & cac cong
thirc bon phan chudng (38,33-43,89 tin/ha), tiép

dén 1a céc cong thire T4 (35,94 - 42,81 tan/ha) va
T5(36,45-42,93 tan/ha) Nhin chung, giong VC
68 -2 dat ning suét thap nhat, hai giong con lai
khong c6 sy chénh léch nhiéu.

Bang 4. Anh hudng cua luong TSH bén dén cac yéu té cau thanh ning suat va ning sut 1y thuyét khoai lang

A1 s £ Khoi lugng < Aovs
Cong thuc* Sc}>lkhom t?u S cu/cay KhOI‘ luqqg trung ci/khom Nanﬁg sgat Ly
oach/m binh cu (g) (kg/khom) thuyét (tan/ha)
TOK1 4 5,03 190,51 0,96 38,33
TOK2 4 6,12 179,29 1,10 43,89
TOK3 4 6,05 178,28 1,07 42,66
T1K1 4 4,15 161,55 0,67 26,82
T1K2 4 4,34 160,31 0,70 27,83
T1K3 4 4,85 165,53 0,80 32,11
T2K1 4 4,45 166,24 0,72 28,70
T2K2 4 4,50 170,72 0,77 30,73
T2K3 4 5,11 170,54 0,87 34,86
T3K1 4 4,71 170,57 0,80 32,14
T3K2 4 5,04 171,15 0,86 34,50
T3K3 4 5,45 172,76 0,94 37,66
T4K1 4 5,06 177,59 0,90 35,94
T4K2 4 5,75 174,56 1,00 40,15
T4K3 4 5,96 179,58 1,07 42,81
T5K1 4 5,13 177,62 0,91 36,45
T5K2 4 5,86 176,56 1,03 41,39
T5K3 4 6,01 178,59 1,07 42,93
LSDq,s (T) - 0,32 6,5 - -
LSDos (K) - 0,51 4,8 - -
LSDoos(T*K) - 0,30 50 - -
CV% - 8,3 9,2 - -
* K1: Gibng VC 68-2, K2: Giéng KL C3, K3: Gibng VC 04-24.

3.1.2. Néng sudt ciia cdc giong khoai lang

Két qua tong hop nang sut cua cac giong
khoai lang dugc thé hién & Bang 5. Cac cong
thirc khac nhau c6 ning suit khac nhau, ning
suét ci1 tuoi tong sd dat cao nhét tai cac cong thirc
TOK3 (29,81 tan/ha), TOK2 (29,75 tan/ha),
T5K2 (29,05 tin/ha), TSK3 (29,56 tin/ha). Céac
cong thirc két hop giira luong TSH bon ¢ cong
thire T4 va T5 d6i vé6i cac gidng KL C3 va VC
04-24 cho ning suit cao ‘'hon cac cong thire con
lai. Gidng KL C3 va gidng VC 04-24 c6 ning
sudt cu tuoi tong sd tuong duong nhau ¢ cac muc
bon than. Tuy nhién, giong VC 04-24 c6 ty 1€ cu

thuong pham cao hon, do d6 nang suat cu thuong
pham cua giong VC 04-24 cao hon glong KL C3.

bé thay rd anh huéng cua ting yéu to dén
ning suat khoai lang, Bang 6 di tong hop s ligu
cu thé cuia lwong TSH bon va ning suit cta CAc
gidng & cac cong thirc thi nghiém. Vé luong TSH
bon, cac cong thirc bon TSH déu dat nang suét
¢t tong sb va cu thuong phdm cao hon cong thirc
d6i chimg ¢ muc tin cdy 95%. Khi ting luong
bon TSH tir 0-5 tin/ha, ning suat khoai tang dan,
tuy nhién khi ting muc bén 1én 6 tdn/ha
(T5) ning suit ting khong dang ké so voi cong
thirc T4.
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Bang 5. Anh hudng ciia lugng bon TSH dén ning suit cac giéng khoai lang thi nghiém

Cong thirc* Nang suat cu twoi tong s6 | Nang suat cu thuong pham Ty 1é cu thuong pham
(tan/ha) (tan/ha) (%)
TOK1 26,75 21,96 82,093
TOK2 29,75 25,47 85,613
TOK3 29,81 26,14 87,689
T1K1 20,75 16,95 81,687
T1K2 23,05 18,94 82,169
T1K3 23,79 19,83 83,354
T2K1 22,63 18,54 81,927
T2K2 24,96 20,75 83,133
T2K3 25,72 21,93 85,264
T3K1 24,15 19,75 81,781
T3K2 26,84 22,66 84,426
T3K3 27,77 23,92 86,136
T4K1 26,16 21,76 83,18
T4K2 28,88 24,92 86,288
T4K3 28,94 25,46 87,975
T5K1 26,87 22,03 81,987
T5K2 29,05 25,00 86,059
T5K3 29,56 25,75 87,111
LSDggs (T) 1,2 1,5 -
LSDqs (K) 2,4 0,8 _
LSDogs (T*K) 1,1 0,9 -
CV% 7,8 6,9 -
* K1: Giong VC 68-2, K2: Giong KL C3, K3: Giong VC 04-24.
Ghi chu: cu thuong phdm 1a nhitng cu ¢6 duong kinh >2 cm va dai > 5 cm.

Bang 6. Anh huéng riéng ré ciia lugng bon TSH va cac gidng khoai khac nhau dén ning suat khoai lang

Ning suat cu twoi Ning suét cu thuong
Cong thirc tong sb phim
(tn/ha) (tin/ha)

TO (10 tan phan chudng) 28,77 24,52

T1 (NPK) 22,53 18,57

T2 (NPK + 3 tan TSH) 24,44 20,41

Luong bon TSH | T3 (NPK + 4 tan TSH) 26,25 22,11

(tin/ha) T4 (NPK + 5 tdn TSH) 27,99 24,05

T5 (NPK + 6 tan TSH) 28,49 24,26
LSDO0,05 1,2 15
CV% 7,8 6,9

K1 (KLC3) 24,55 20,17

K2 (VC04-24) 27,09 22,96

Giéng khoai  |K3 (VC68-2) 27,60 23,84
LSDO0,05 2,4 0,8
CV% 7.8 6,9

V& ning sudt cua cac gidng khoai lang: gidng tAn/ha va ty 1& cu thuong pham kha thip nén

VC 68- 2 dat nang suét ci tuoi tong so 1a 24,55 nang suat cii thuong pham chi dat 20,17 tan/ha.
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Day la gidng c6 nang suat thip nhat so vi giéng
VC 04-24 va KL C3. Giéng VC 04-24 va KL C3
6 nang sut cii tuoi tong s6 1a nhu nhau, nhung
gidbng VC 04-24 c6 ning suit cu thuong pham
cao hon gidng KL C3 & murc tin cay 95% vai chi
s6 LSDygs = 0,80 tan/ha. So v6i ning suét khu
vuc dbi chimg ning suit dat 20,0 tdn/ha thi ning
suat 3 gibng VC 04-24, KL C3 cao hon lan luot
1a 14,8% va 19.2%.

3.2. Anh huéng ciia than sinh hoc dén tinh chat
dat tai cdc o thi nghiém

- Do 4m dat: ¢ muc tin ciy 95%, voi luong
bon & cong thirc T3 (NPK + 4 tan TSH/ha), 46
4m da tang so voi cong thire T1 (chi bon NPK).
Luong boén ¢ cong thirc T4 va TS tuong duong
vGi 5 va 6 tan TSH/ha, khong c6 su khac nhau va
déu cao hon céc cong thire T1 va cong thire con lai.

- Thanh phan co gii: khi bén TSH 5-6
tan/ha (cong thirc T4 va T5), da 1am ting thanh
phan cép hat < 0,02 mm (6 muc y nghia 95%) so
véi cong thire khong st dung TSH.

- pHe dat: & lwong bon TSH 5-6 tAn/ha
(cong thirc T4 va T5), ¢6 anh huong dén pHic
so v6i cong thuc 1. Tiép tuc ting thém lugng
TSH bén khong anh huéng dén pH cua dat
(khong c6 su sai khac y nghia gitta cong thirc T3,
T4, T5).

- Chét hitu co trong dit (OM): ¢ luong bon
TSH tir 3 tan/ha tré 1én, dd c6 su gia ting ham
lugng OM trong dét c6 ¥ nghia vé mat thong ke.
Khi tang lugng TSH bon thém, khong lam tang
thém ham lugng OM (céac cong thic T3, T4, TS
khong c6 sai khac y nghia vé mit thong ké).

- Ham lugng nito téng s6: voi lwong TSH
bon tir 6 tan/ha (cong thirc 5) tré 1én, co sy gia
tang nito tong sd ¥ nghia vé mit thong ké.

- Ham luong phét pho tong sé: & cac luong
TSH bon tir 5-6 tan/ha c6 tac dung lam ting ham
luong phdt pho tong sé trong dat (c6 y nghia
thong ké). O lwong bon TSH 5 tan/ha 1a ngudng
trén, néu gia tang luong TSH bon nhung ciing
khong c6 tac dung thém (khong c6 sai khac gitra
cong thirc T4 va TS5).

- Ham luong kali tong s6: két qua phan tich
cho thdy, viéc bon TSH khong anh hudng dén
ham luong kali téng s6 trong dét.

- Ham luong phét pho dé tiéu: két qua nghién
ctru cho thiy, viéc bon TSH khong anh hudng
dén ham lugng phét pho dé tiéu trong dat.

- Ham lugng kali dé tiéu: & luong bon TSH
4-6 tan/ha (cong thirc T3, T4 va T5), ¢o tac dung
lam tang ham lugng kali dé tiéu c6 y nghia thong
ké so vdi cong thirc T1. Khi gia tang luong bon
dén mirc 5 tin TSH/ha, gia tang thi khong c6 anh
hudng dén ham luong kali dé tidu trong dat (cong
thire T3, T4 va T5 khong c6 sai khac ¥ nghia vé
thong ké).

3.3. M{t s6 chi tiéu vé hiéu qua tir moé hinh

Két qua xdy duyng md hinh cho thiy giéng
khoai lang VC04-24 thich nghi v&i diéu kién
ving dat cat ven bién tinh Thanh Héa. Trong
didu kién bon 5 tan/ha TSH thay thé phan
chudng, giéng VC04-24 sinh truong tot va cho
nang suét cao. Chiéu dai than chinh dat 133,6
cm, sd ct/khom dat kha cao voi 6,04 ct/khom,
ty 1¢ ca thuong pham dat 88,2% va ning suat cu
thuong pham dat 24,4 tin/ha (Bang 7).

Bang 7. Mot s6 chi tiéu sinh truong va ning suat ctia mo hinh

T Chi tiéu d4nh gid Ponvitinh | CT Déichang | CT Mb hinh Chiga"’(ﬁ‘;'%

1 Chiéu dai than chinh cm 132,3 133,6 +0,98
2 | Sb khém thu hoach/m? khom/m? 4,0 4,0 0

3 | Sb ca/khém ci/khom 55 6,04 +9,82
4 | Ty lé ca thuong pham (%) 80,3 88,2 +9,83
5 Trong lugng trung binh cu g 1775 180,5 +1,69
6 | Nang suit ci thuong pham tan/ha 20,2 24,4 +20,8
7 | Doanh thu dong/ha 101 122 +20,8
8 | Léi thuan dong/ha 43,3 56,89 + 31,38
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Panh gia hiéu qua kinh té ciia mé hinh cho
thdy: ning suét khoai cia mo hinh 14 24 tan/ha,
téng doanh thu cia m6 hinh la 122 triéu déng, lai
thudn ctia mé hinh 14 56,89 triéu déng. So véi mod
hinh d6i chimg (nang suat dat 20,2 tan/ha, doanh
thu 101 triéu dong va 13i thuan 43,3 triéu dong),
nang suét ctia mo hinh cao hon 20,8%, hiéu qua
kinh té ctia mé hinh cao hon 31,38%.

V& hiéu qua nong hoc: két qua phan tich dat
sau thi nghiém d cho théy, trong diéu kién bon
5 tan/ha TSH thay thé phan chudng da cai thién
d6 am dat, cai thién thanh phan cdp hat sét,
khong lam chua hoa dét, cai thién ham lugng hitu
co trong dit, cac sai khac so voi tinh chat dat
trude thi nghiém déu c6 y nghia théng ké. Dbi
véi nito tong s6, phdt pho tong sé va dé tidu, kali
tong s6 va dé tiéu tuy c6 sai khac so voi dat trude
thi nghi€ém nhung sai khac khong y nghia. St
dung két hop TSH véi phan khoang da lam ting
nang suét cay tré)ng, cai thién dugc do phi nhiéu
clia dit qua d6 ting hiéu qua sir dung dét trong
khoai lang cua nguoi dan.

4. Két luan

Két qua thi nghiém cho thay, viéc bon TSH
¢6 tac dung tich cuc dén sinh trudng va phat trién
clia cac giéng khoai chiu han trén ving dat cat
ven bién ctia tinh Thanh Hoa. O lugng TSH bén
5 tan/ha, cac thong sd vé sinh truong, ning suit
déu dat cao nhat va twong duong véi cong thirc
bon 10 tin phan chudng. Vi viy, c6 thé bon két
hop TSH véi liu lugng hop 1y voi phan khoang
thay thé cho phan bon hitu co dé ting hiéu lyc sir
dung phan bon.

Ning suét va cac yéu td cdu thanh (s6 cu/day
va khdi lugng trung binh ci) cua cac gidng thir
nghiém déu dat gia tri cao nhét khi bon TSH &
mirc 5,0 tAn/ha, & mirc bon nay ning suét thuong
pham thyc thu cua gidng khoai VC 04-24 dat
25,46 tan/ha, gidng KL C3 dat 24,92 tan/ha,
gidng VC68-2 dat 21,76 tAn/ha. O muirc LSDo s,
cac giong khoai cho ning suit cao 1a giéng VC
04-24 va gidng KL C3.

V& kha ning cai tao dat ciia TSH, khi bon
TSH v6i luong 5-6 tin/ha c6 thé dan dan cai tao
tinh chét vat 1y va hod hoc cua dét, nang cao do

am dét (tang hon 5%), cai thién thanh phan co
gidi dat (ting 5-6% thanh phan cp hat < 0,02
mm), ting ham luong chat hitu co dat 3-5%, ting
ham lugng kali trong dét tir 2-3%.

Mo hinh trinh dién d6i voi giong khoai VC
04-24 va st dyng TSH trong canh tac da nang
cao hiéu qua kinh t& hon 31,38% so voi dbi
ching. Ngoai nang cao hi¢u qua kinh té, viéc str
dung TSH c6 thé nang cao kha nang gitt dinh
dudng, gitr nude cua dat. Vi vay, viée sir ‘dung
TSH la mot trong giai phap kha thi dé chuyén doi
dan sang san xuat néng nghiép hitu co, than thién
v6i moi truong.
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