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TOM TAT

Nghién citu nham ddnh gid anh hiéng ciia viéc sir dung than sinh hoc thay thé mét phan
phadn khodng dén sinh truéng va nang sudt ngd tai Viét Tri, Phii Tho. Thi nghiém thiwee hién trén
giong ngéd VS36. Cdc cong thirc thi nghiém dwoc bo tri theo kiéu khéi ngdu nhién hoan chinh
v6i 3 lan nhdc lai. Theo doi cdc chi tiéu vé sinh trudng, nang sudt va ddnh gid hiéu qua san
xudt ngo. Két qua thi nghiém chi ra rang khi sit dung than sinh hoc thay thé cho 20% lirong
phan khodng, cdy ngd van cé kha nang sinh trwdng phdt trién tét va cho nang sudt dat 42,68
ta/ha tirong dwong véi cong thire doi chirng.

Tir khéa: Than sinh hoc, cdy ngo, sinh triwong, ndng suat.
ABSTRACT

Experimental study to evaluate the effect of biochar alternatives to partial fertilizer on the
growth and yield of maize in Vietnam Tri, Phu Tho. The experiment was carried out on cultivar
VS836. The experiment consists of 4 treatments, was replicated three times in a complete
randomized block design. Subscribe to the growth targets, corn yields. Results showed that use
of biochar as a substitute for 20% of mineral fertilizers, the corn still good growth and
development and high yield.

Key word: biochar, maize, growth, yield.

1. Pit van dé

Theo két qua khao sét cia Cuc Trong trot - B Nong nghiép va Phat trién ndng thon cho
biét, hiéu suat st dung phan bén ¢ Viét Nam hién nay mdéi chi dat 40 - 45% d6i voi dam, 14n tir
40 - 45% va kali tir 40 - 50%. Do d6 phan 16n phan nam lai trong dat, bi rira trdi theo nudc,
hodc bi bdc hoi giy 6 nhiém ngudn nudc va khong khi.

Trude van dé do, than sinh hoc (black carbon hay biochar) dang duogc nhiéu nha khoa hoc
trén thé gi6i quan tdm va vi nhu 1a “vang den” cho nganh ndéng nghiép.

Biochar 12 san pham ctia qud trinh nhiét phan chit hitu co & nhiét d6 cao trong diéu kién
yém khi (Lehmann et al.,2006). B6 sung biochar vao dat c¢6 thé lam thay doi dic tinh 1y héa
dat, tang luong dinh dudng trong dat va ting kha ning phat trién nam cong sinh ré cay (Ishii
and Kadoya, 1994), 1a noi trd ngu, bao vé cho nidm vAa vi sinh vat trong dat (Warnock et al.,
2007). Viéc sir dung biochar dé bén vao dit canh tic dd va dang ngay cang dugc chi y dén nhu
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1a mot cich dé lam tiang ngudn chira cacbon, giam hiéu ng néng 1én toan cau, cai thién kha
nang gilt nudc, dinh dudng trong dat cling nhu kiém sodt sy di dong cua nhic¢u chat gay 6 nhieém
moi truong (Lehmann et al., 2006; Verheijen et al., 2009; Van Zwieten et al., 2010). Hon nfia,
viéc bon biochar vao dat con lam tang hi¢u qua sir dung nudc, ting do phi cua dat va san lugng
cay trong do lam gidm sy rtra troi cac chat dinh dudng va tham chi cung cap cac chat dinh
dudng cho cay (Glaser et al., 2002; Lehmann et al., 2003).

Viéc str dung than sinh hoc ¢ nuéce ta cho cdy trong chi méi bit diu duoc quan tim nghién
cuu trong thoi gian gan day. Trong khi d6, dat trong trot ¢ tinh Phd Tho da phan la dat doéi nui
doc, kha nang gitr nudc kém, dat de bi rira troi.

D6 12 1y do dé chiing toi thyc hién nghién ctru nay.

2. Vat liéu va phwong phap nghién ciru

+ Thoi gian va dia diém: Thi nghiém dugc thyc hién trong vu dong xuan 2014 - 2015 tai
xa Chu Héa - Viét Tri - Phid Tho.

+ Vit ligu nghién ciru: Giéng ngd VS36 do Vién nghién ciru ngd chon tao; Than sinh hoc
dugc ché bién tir rom ra bang phuong phap dot gin tiép.

+ Phuong phdp bé tri thi nghi¢m

- Cdc cong thure thi nghiém

Cong thie 1: Bén phan 100% theo quy trinh (Nén)

Cong thitc 2: 80% Nén + 10 tan than sinh hoc/ha

Cong thirc 3: 60% Nén + 10 tan than sinh hoc/ha

Cong thirc 4: 40% Nén + 10 tan than sinh hoc/ha

Trong d6: Lugng phan bén cho 1ha theo quy trinh 1a 180N + 90P,0s + 120 K,O

Céch boén nhu sau:

Bon [6t: bon toan bo phan 1an + than sinh hoc

Boén thiic lan 1: Khi ngd duoc 3 - 4 14, bén 1/3 luong N + 1/3 luong kali. Két hop vun nhe
deé 1ap phan.

Bén thiic lan 2: Khi ngd duoc 7 - 9 14, bén bén 1/3 lugng N + 1/3 lugng kali. Vun l4p phéan
va vun cao luong

Bon thiic lan 3: Khi ngd xoan ndn, bén hét lugng phan dam va phan kali con lai két hop vun
cao lan cuoi.

Thi nghiém duoc bd tri theo kiéu khdi ngau nhién hoan chinh (RCB), véi 3 lan nhic. Dién
tich 6 thi nghiém: 10 m?.

+ Cdc chi tiéu theo doi: Theo ddi céc chi tiéu vé sinh trudng; ning suit va céc chi tiéu lién
quan dén hiéu qua kinh té.

+ Xir Iy 56 liéu: Céc s6 lidu thu dugc xir 1y theo chuwong trinh Excel va IRRISTAT.

3. Két qua va thao luan

3.1. Anh hwéng ciia vigc sir dung than sinh hoc thay thé mét phan phéan khodng dén
dong thdi tang trwong chiéu cao cua giong ngo VS36
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Hinh 1: Déng thdi ting truéng chiéu cao

Qua hinh 1 cho thdy céc cong thirc khi st dung than sinh hoc thay thé cho phan khodng & cic
mtrc d6 khdc nhau déu c6 mirc ting trudng chiéu cao ciy khdc nhau. St dung 10 tdn phin chudng
thay thé cho 20% luong phan khodng, ciy ngd c6 téc do ting trudng twong dwong véi cong thirc dbi
chtng. Dbi véi ciy ngd, chidu cao ciy 1a dic tinh di truyén phu thudc vao gidng va chiéu cao ciy
16n khéng phai 13 yéu t6 c¢6 1oi vi néu ciy qué cao s& anh huéng dén qu4 trinh thu phan thu tinh va
kha ning chdng d6 cua cdy. Tuy nhién, khi giam luong phan khodng tir trén 20% mic du da thay
thé bang than sinh hoc thi mirc d6 ting trudng vé chiéu cao ciy lai thap hon nhiéu so véi dbi chimg.
Diéu d6 ching to vai trd cung cdp chét dinh dudng cua than sinh hoc con han ché.

3.2. Anh hwéng ciia viéc siv dung than sinh hoc thay thé mét phan phén khodng dén
déng thdi ting truwéng sé ld ciia giong ngo VS36
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Hinh 2: Bong thdi ra ld

Dianh gid anh huong cta viée thay thé mot phan phan khodng bang than sinh hoc dén dong
thdi ra 14 ctia gidng ngd VS36 dugc thé hién trong hinh 2. Két qua cho thdy: chua c6 sy khéc biét ro
rang & 1an do ngay 10710, s6 14 dao dong tir 2,3 — 2,4 14/cay. Thoi diém tir 17/10 dén 14/11: Trong
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giai doan nay bo r& bit ddu phat trién hoan chinh bao gdm: R& chinh, ré phu va ré chén kiéng phat
trién ddy du, an sdu va rong hon nén kha ning hit dinh dudng manh hon. Pong thoi, do dic tinh
cta than sinh hoc c6 kha ning hap thu nudc tét va ting cuong kha ning hit chit dinh dudng cua
ciy nén cong thirc 2 mic di luong phan khodng bén cho ciy da giam di 20% nhung téc d6 ra 14 van
turong dwong véi cong thire d6i chimg. Cong thirc 3 va cong thirc 4, mic di da dugc thay thé bang
than sinh hoc nhung lugng phan khodng di bi giam di kha nhiéu nén tc do ra 14 cham hon. Do d6,
s6 14 cudi ciing gitra cdc cong thire nghién ciru ¢6 su khdc nhau. Cong thirc dbi ching c6 sb 14 dat
cao nhét 12 16,7 14; cong thirc 2 ¢6 s6 14 twong duong voi cong thic 1. Cong thie 3 va cong thic 4
¢6 s6 14 thap hon d6i chung xap xi tir 1 - 1,2 14.

3.3. Anh hwéng cia viéc sir dung than sinh hoc thay thé mét phan phéan khodng dén
chiéu cao thdn, chiéu cao déng bdp va dwong kinh thén ciia giong ngé VS36

Két qua nghién ctru vé anh huong cia viéc st dung than sinh hoc thay thé mot phan
phan khodng dén chiéu cao than, chiéu cao déng bip va dudng kinh than cia gidng ngd VS36
dugc trinh bay trong bang 1.

Cong thire Chiéu cao than (cm) Chiéu cao dong bp PK than (cm)
(cm) Ty 1¢ CPB (%)

CT1 132,7 56,6 0.43 1,74
CT2 1273 51,2 0.40 1,67
CT3 120,6 42,5 035 1,43
CT4 114,4 40,2 035 1,34

P, <0,05 <0,05 <0,05
LSDys 9,10 3,9 0,1
CV% 3,7 4,1 3,3

Bdng 1. Anh huréng ciia lwong bén tan sinh hoc dén chiéu cao thén, chiéu cao déng bdp va
dong kinh than cia giong ngé VS36

* Chiéu cao than: Qua két qua thi nghiém cho thay chiéu cao than giita cdc cong thirc c6 su
sai khdc chic chian ¢ do tin cdy 95%. Trong d6 CT1 va CT2 c6 chiéu cao than thap twong duong
nhau. Mic du di duoc thay thé bang than sinh hoc nhung néu giam qud nhiéu luong phan khodng
so v&i quy trinh (gidm trén 20% lugng phan khodng so vdi quy trinh) thi lam cho kha nang sinh
trudng cua cAy ngd giam di rd rét. Piéu d6 cho thiy vai trd cung cdp chat dinh dudng cho ciy tir
than sinh hoc 14 chua 13 rét. O ddy than sinh hoc chi ¢6 vai tro 12 chét ting cuong kha niang hap thu
dinh dudng, ting kha ning gitt nudc va gitr chit dinh dudng.

* Chiéu cao déng bip va ty 1¢ chiéu cao déng biap: Chiéu cao déng bip duoc tinh tir
gdc dén @6t mang bép hitu hiéu dau tién. Chiéu cao déng bap hop 1y gitp ciy ngd d& nhan phan, ting
chéng d6 va c6 ¥ nghia rat quan trong trong viéc dp dung cdc bién phép co gi6i héa. Qua dir liéu bang 1
cho thdy, CT1 c¢6 chiéu cao déng bip cao nhit 1a 56,6,6cm tuong tng véi ty 1¢ chiéu cao trén than 12
43,0%. Céc cong thirc ciing bén 10 tin than sinh hoc/ha nhung lwong phan khodng cang giam thi déu c6
chiu cao déng bip thap hon tuong tng véi ty 18 chidu cao trén than tir 35 - 40%. Nhu vay két qua
nghién ctru trén ciing phit hop v6i nhan dinh ctia Nguyén Thé Hing (1996), trong diéu kién nhiét do
cao, dinh dudng ddy du, cdy sinh trueong tdt, bip thudng déng cao hon binh thudng.
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* Puwong kinh than: Dudng kinh than 13 mot chi tiéu quan trong lién quan dén kha ning sinh
truong va tinh chéng do cua ciy ngd. Puong kinh than ciy duoc do cich gbc 10cm. Két qua nghién
ctru cho thiy dudng kinh than cdy ngd & cdc cong thirc c6 sy sai khdc mot cach 13 rét ¢ do tin cay
95%. Trong d6 CT1 va CT2 c6 duong kinh than twong duong nhau dao dong tr 1,67 - 1,74cm.
Cuing bén 10 tan than sinh hoc/ha nhung giam di tir 40 - 60% luong phan khodng dudng kinh than
cay giam di ro rét dao dong tir 1,34 - 1,43cm.

3.4. Anh hwéng ciia viéc sir dung than sinh hoc thay thé mét phan phin khodng dén cdc
yéu té ciu thanh ndng sudt ciia giong ngé VS36..

Qua bang 2 cho thiy:

* S6 bap hiru hiéu/cay: La chi tiéu quan trong anh huéng dén ning sut ngd, né phu thudce
chi1 yéu vao tinh di truyén cua gidng, ngoai ra con phu thudc vao k§ thut cham séc. Qua san xut
trén thyc té ciing nhu cdc cong thic thi nghiém dé dinh dudng tap trung nudi bap sd 1 nén bép hitu
hiéu giita cdc cong thirc 1a 1 bip/ciy.

* Chiéu dai dudi chudt (cm): Két qua danh gid cho thiy cong thirc 1 ¢6 chiéu dai dudi chudt
ngan nhit 1a 1,56cm. Cong thirc 2, khi giam di 20% luong phan khodng va thay thé bang 10 tin
than sinh hoc thi chiéu dai dudi chudt ciing khong c6 sy sai khdc v6i d6i chimg. Céc cong thic con
lai, bap ngd déu c6 chiéu dai dudi chudt 16n hon so véi ddi chimg. Pidu d6 cho thiy viéc bd sung
than sinh hoc d3 c6 tic dung ting cudng kha ning hap thu nuéc va dinh dudng, giam sy mat chat
dinh dudng nén mic du di giam di 20% luong phin khodng nhung khong anh huong dén sinh
truéng cua cay ngo.

* Chiéu dai bip va dwong kinh bap (cm): Phu thudc vao dic tinh di truyén cua ting gibng,
diéu kién ngoai canh, ky thuat cham séc va ché do dinh dudng. Ciy ngd mudn cé ning suét cao thi
strc chira céc chét du trit phai 16n tirc 1a bap ngd phai dai va c6 duong kinh bap 16n thi méi chua
duogc s6 luong hat nhiéu. Cac cong thirc c6 chiéu dai bap dao dong tir 14,80 - 17,42 cm, dudng kinh
bép tir 2,75 - 3,74 cm trong d6 cdc cong thic ¢6 lugng phan khodng giam di tir 20% bép ngd déu c6

chiéu dai va dudng kinh bap nho hon so véi ddi chimg mot céch chic chan ¢ do tin cay 95%.

Chi tiéu
L £, ¢ | Chiéu dai . < .
Cong thire | S0bap | g 55 | Chidu dai | DUong | S0 50 P 1000
hiru chudt bip (cm) kinh bap | hang/bap | hat/hang hat (2)
higu/edy | ‘L P (cm) (hang) (hat) ALl
CTI (dlc) 1,0 1,56 17,42 3,74 14,81 32,16 | 213,54
CT2 1,0 1,62 16,84 3,54 14,26 30,68 | 208,70
CT3 1,0 1,71 15,42 2,86 13,74 2784 | 198,62
CT4 1,0 2,16 14,80 2,75 13,68 2562 | 197,36
LSD(,05) 0,19 1,75 0,30 1,55 2,75 | 2287
CV% 53 54 47 55 47 56

Bdng 2: Anh hiong ciia viéc sir dung than sinh hoc thay thé mét phan phan khodng

dén cdc yéu té cau thanh ndng sudt ciia giong ngd VS36
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* §6 hang/bip va sé hat/hang: S6 hang/bip va sé hat/hang cua cédc cong thirc theo doi
dao dong tir 13,68 - 14,81 hang/bip va 25,62 - 32,16 hat/hang. Két qua nay cho thay giam di
qué nhiéu lwgng phan khodng mic di da dugc thay thé bang than sinh hoc thi yéu t4 lién quan
dén ning suit nhu sb hat/hang da bj giam di rd rét.

* Trong lwong 1.000 hat (g): Phu thudc chil yéu vao dic diém di truyén cua ting dong.
Ngoai ra con phu thudc nhiu vao diéu kién thoi tiét, dat dai, k¥ thuat canh tdc, ché d6 dinh
dudng va nudc tudi. Néu sau khi ngd trd cd - thu phan - phun rdu ma gip diéu kién khong
thuan loi nhu thiéu nude, sdu bénh hai... 1am han ché qué trinh van chuyén dinh dudng vé
hat, han ché su tich luy vat chéat kho va giam khéi lugng hat. Qua bang 3 cho théy: Trong
lugng 1.000 hat & cac cong thuc khong c6 su sai khac nhau mot cach ro rét.

3.5. Anh hwéng ciia vige sir dung than sinh hoc thay thé mét phin phén khodng dén
néng sudt ciia giong ngé VS36

Qua két qua bang 3 cho thay:

Ning suit 1y thuyét (NSLT): Trén gidng ngd VS36, thay thé cing mot luong than sinh
hoc ¢ cdc mirc giam luong phin khodng khéc nhau thi ning suit ngd khdc nhau. Coéng thirc
d6i chimg cho niang suat 1y thuyét dat cao nhat 1a 57,97 ta/ha. Céc cong thirc con lai déu cho
nang sut 1y thuyét thip hon so véi ddi ching dao dong tir 39,34 - 52,04 ta/ha.

Ning suit thwce thu (NSTT): Ning suét thuc thu 12 chi tiéu téng hop cdc yéu té dé ddnh
gid vé gidng, cédc bién phap ky thuat, ché do dinh dudng va 1a muc tiéu cudi cling trong san xuat
ngd. Qua két qua thi nghiém & vu Pong 2014 cho thay: Ning suit thuc thu ¢ cdc cong thirc dao
dong tir 29,05 - 45,22 ta/ha. Trong d6 cong thirc 1 va cong thirc 2 ¢6 ning sut nhu nhau & do
tin cdy 95%. Cong thtic 3 va cong thirc 4 déu c6 ning suét thuc thu thap hon so voi ddi chimg
mot cich chic chan. Nhu vdy, khi giam 20% luong phan khodng bén cho ciy ngd va thay thé

bang 10 tin than sinh hoc khong anh hudng dén sinh trudng va ning suat cua ciy ngo.

Ning sudt Iy thuyét Nidng sudt thuc thu
Cong thurc
(ta’ha) (ta/ha)
CTI(d/c) 57,97 45.22
CT2 52,04 42,68
CT3 43,31 33,72
CT4 39,43 29,05
LSDy s 3,25
CV% 4,3

Bdng 3: Anh hiong liwong bon than sinh hoc dén nang sudt ciia giong ngoé VS36
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3.6. Hi¢u qud kinh té ciia viéc siv dung than sinh hoc thay thé mét phin phan khodng
bon cho cdy ngé trén giong ngo VS36

Qua bang 4 cho thy: V& 14i thuan va ty suit loi nhun cho thiy CT1 do phan thu dugc Ia cao
nhét nén 13i thuan dat dugc cling cao nhét. CT2 mic di phﬁn thu duogc it hon nhung do tiét kiém
phan bén nén phan chi it hon nén lgi nhuan thu duoc thap hon khong dang ké va xét vé ty sudt loi
nhuan thi twong duong nhau. CT3, CT4 mic dit phan chi c¢6 thip hon rat nhiéu nhung do luong
phan bén cho cy thap nén ning suat dat duoc thap, phan thu thp nén 13i thuan ciing thip hon

nhiéu so vdi doi chung.

Cong NSTT Téng thu Téng chi Lai thuén Ty suét
thirc (ta/ha) (d/ha) (d/ha) (d/ha) lgi nhuén
CT1 45,22 27.131.327 13.045.400 14.085.928 1.08
CT2 42,68 25.605.737 12.472.400 13.133.337 1.05
CT3 33,72 20.234.089 11.046.900 9.187.189 0.83
CT4 29,05 17.432.547 9.216.400 8.216.148 0.89

Bdng 4: Hiéu qua kinh té ciia viéc bé sung than sinh hoc bon cho cdy ngo
4. Két luan
+ Boén 10 tin than sinh hoc thay thé cho 20% lugng phan khodng bén cho lha ngd khéng anh
huéng dén sinh truong va ning suat ctia cdy ngd.
+ Dbi v6i gidng ngd VS36, bén 10 tan than sinh hoc thay thé cho 20% lugng phan khodng s&
tiét kiém duoc kinh phi dau tw ma khong 1am suy giam hiéu qué san xuat.

TAI LIEU THAM KHAO

1. Nguyén Thé Hung (1996), “Xéc dinh ché d6 bén phén tbi uu cho gibng ngd LVNI10 trén
d4t bac mau ving Dong Anh - Ha Noi”, Két qud Nghién citu Khoa hoc Néng nghiép 1995 - 1996,
Nxb Nong nghiép, Ha Noi.

2. Lehman, J., da Silva Jr., J. P., Steiner, C., Nehls, T., Zech, W. & Glaser, B. (2003).
Nutrient availability and leaching in an archaeological Anthrosol and a Ferralsol of the Central
Amazon basin: fertilizer, manure and charcoal amendments. Plant Soil, 249, 343-357.

3. Lehmann J., Gaunt J. and Rondon M. (2006). “Biochar sequestration in terrestrial
ecosystems - a review”’, Mitigation and Adaptation Strategies for Global Change, 11, 403 - 427.

4. Glaser B., Lehmann J., Zech W. (2002). Ameliorating physical and chemical properties of
highly weathered soils in the tropics with charcoal — a review. Biology and Fertility of Soils 35:
219-230.

SO 01 - THANG 11 NAM 2015 = 105



TAP CHI KHOA HOC PAI HOC TAN TRAO

5. Ishii, T. and K. Kadoya (1994). Effects of charcoal as a soilconditioner on citrus growth
and vesicular—arbuscular mycorrhizal development. J. Japanese Soc. Hort. Sci., 63: 529-535.

6. Warnock, D.D., Lehmann J., Kuyper T.W. and Rillig M.C. (2007). Mycorrhizal responses
to biochar in soil-concepts and mechanisms. Plant Soil, 300:9-20.

7. Van Zwieten L., S. KimberA, A. Downie, , S. MorrisA, S. Petty, , J. Rust, and K. Y. Chan.
(2010). A glasshouse study on the interaction of low mineral ash biochar with nitrogen in a sandy
soil. Australian Journal of Soil Research, 48:569-576.

8. Verheijen, F., Jeffery, S., Bastos, A.C., Velde, M.v.d., Diafas, 1. (2009). Biochar
Application to Soils — A Critical Scientific Review of Effects on Soil Properties, processes and
functions. EUR 24099 EN. Office for the Official Publications of the European Communities,
Luxemburg, p. 1-149.

106 SO 01 - THANG 11 NAM 2015



