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ANH HUONG CUA KHOI LUQONG THE TiCH VA CHIEU DAI SQI GO
PEN TINH CHAT CO HQC CUA GO KEO TAI TUQNG (Acacia mangium)
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TOM TAT

Khdi luong thé tich (KLTT), chiéu dai soi gd (CDSG), d6 bén ubn tinh (MOR), va mé dun dan hdi udn tinh
(MOE) cua gb Keo tai twong (Acacia mangium) 10 tudi trong tai Thai Nguyén duoc tién hanh thi nghiém diéu
tra. Cac mau gd co kich thude 20 (xuyén tam) X 20 (tiép tuyén) x 300 (doc thé) mm duge cét tai 10, 50, va 90%
chiéu dai ban kinh hudng tir tam ra vo tai chiéu cao 1,3 m tinh tir mat dét. Gia tri trung binh cia KLTT, CDSG,
MOR va MOE lan luot 1a 0,51 g/em?, 0,61 mm, 69,19 MPa, va 8,69 GPa. Gia tri trung binh cta cac tinh chét
dugc do trong nghién ciru nay déu c6 xu hudng ting dan tir tm ra vo. Nghién ctru da chi ra ring KLTT va CDSG
déu c6 mbi twong quan tuyén tinh dwong véi cac tinh chat co hoc ciia gb. Diéu nay goi y rang cac thong s6 CDSG
va KLTT c¢6 anh huong rd rang dén céc tinh chit co hoc va co thé duoc st dung dé du doan MOR va MOE cua
gd Keo tai twong trong tai Thai Nguyén. Bén canh d6 két qua phén tich thdng ké ciing chi ra rang c6 sy khac biét
1 rang (P < 0,05) vé gid trj trung binh ctia cac tinh chat gd giira cac vi tri theo ban kinh hudng tir tim ra v duoc
do trong thi nghiém nay, ddy s& 1a co so dit lidu quan trong cho cac cong ty ché bién tham khao trong viéc lya

chon céc thong sb cong nghé dé gia cong ché bién gb Keo tai tugng.
Tir khéa: chiéu dai sgi gb, Keo tai twgng, khdi lwong thé tich, MOE, MOR.

1. PAT VAN PE

Keo tai tugng c6 tén khoa hoc la Acacia
mangium Wild.,, moc ty nhién & Dong Bic
Oxtraylia tai cac ving Queesland, Jardin —
Claudie River, Ayton — Nam Ingham. Ngoai ra
con thay xuét hién & phia Dong ciia Indénéxia va
phia Tay Papua Niu Ghiné (Hegde va cdng su,
2013). Keo tai tuong c6 than thang, vo c6 mau nau
xam dén nau, xu xi c6 vét nit doc. Tan 14 xanh
quanh ndm, hinh tring hodc hinh thép, thuong
phén canh cao. Cay g trung binh dén 16n, chiéu
cao bién dong tir 7 dén 30 m, duong kinh tir 25 -
35 cm, déi khi trén 50 cm. O Viét Nam, Keo tai
twong duoc trong chu yéu ¢ ving Pong Bic Bo
va Bic Trung Bo (Vién Diéu tra Quy hoach rimg,
2015). Tai Thai Nguyén, gd Keo tai tuong cha yéu
duoc khai thac dé cung cap cho cac nha may san
xut van dam va vién nén. Tuy nhién gan day tap
doan Dongwha, Han Quéc di dau tu xay dyng 1
nha may van sgi MDF tai khu cong nghiép Song
Cong 2, Thai Nguyén vé6i cong suat 300.000
m’/nam (Bao Thai Nguyén, 2020). Do d6 nhu cau
vé ngudn nguyén liéu tir gd Keo, MJ... 1a rat 16n,
trong khi d6 thong s chét luong ctia cic ngudn
nguyén liéu gd néi chung va gb Keo tai tuong
trong tai Thai Nguyén noi riéng 1a gan nhu chua
dugc nghién ctru.
" Corresponding author: duongvandoan@tuaf.edu.vn
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Khi no6i dén chit lwong ciia gb thi mot trong
nhitng tinh chit quan trong nhét ctia vat lidu gb
13 khéi lwong thé tich (KLTT) boi vi KLTT c6
méi lién h¢ véi hau hét cac tinh chét khac nhu
tinh chét co hoc (Duong va Matsumura, 2018a;
Machado va cong sy, 2014), tinh chét co rat —
gian no (Duong va Matsumura, 2018b; Wu va
cong su, 2006). Bén canh do chiéu dai soi 2o
(CDSG) ciing 1a mot chi sd rat quan trong, dic
biét trong linh vire bot gidy va van nhan tao (van
soi). Nhiéu nghién ctru vé sy bién doi CDSG,
dic biét ddi vai cac loai cay la rong da chi ra
rang cia CDSG thuong ngan nhét & gan tim va
¢6 xu hudng bién doi ting nhanh trong nhiing
nam dau tién, sau d6 ting dan dan trong nhiing
nam tiép theo va dat gia tri cao nhit & gan vo
(Honjo va cong su, 2005; Kim va cong su,
2008). Ngoai ra, cac nghién ctru ciing chi ra rang
CDSG c6 anh huéng dén céac tinh chit co hoc
cia gb hodc vat liéu tir gb (Stark va Rowlands,
2002; Basiji va cong su, 2010)

Do d6 nghién ciru nay dugc tién hanh dé diéu
tra sw bién d6i cia KLTT, CDSG, va céc tinh
chat co hoc ctia gb Keo tai tugng trong tai Thai
Nguyén. Tir két qua dat duoc, muc do anh
hudng cia KLTT, CDSG dén cac tinh chit co
hoc ciia g Keo tai tuong s& duoc kiém tra. Két
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qua cua nghién ciru nay sé& cung cdp nhiing
thong tin co ban ciia gd Keo tai tuong trong tai
Thai Nguyén cho céc cong ty ché bién gb tham
khao trong vi¢c luya chon céc thong ) k¥ thuat
dé gia cong ché bién.
2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

05 cay Keo tai trong & tudi 10 trong bang hat
(Keo tai tugng Uc) tai huyén Phu Luong, tinh
Thai Nguyén thudc chuong trinh trong rimg
nam 2010 duoc st dung trong nghién ctru nay.
Vi tri 1y méu c6 vi d6 21°45'14"N va kinh d6
105°43'07"E v6i nhi¢t @6 trung binh ndm la
22°C v6i lugng mua trung binh 1a 2.000 - 2.100
mm/nam. Cac cay dugc lya chon dya trén than
thang, khong co cac biéu hién siu bénh va
khuyét tat. Puong kinh tai 1,3 m tinh tor mat
déat cuia moi cay duoc do va danh dau vi tri Bic
— Nam trudce khi chat. Sau khi chit, chiéu cao
ctia mdi cdy dugc do tir gc dén ngon. Thong
tin co ban cua cac cdy mau dugc trinh bay
trong bang 1.

Bing 1. Thong tin co ban ciia cac cdy mau
Keo tai tuwgng

Cay D13 (cm) Hyn (m)
1 23,6 18,5
2 24,2 16,6
3 27,3 17,0
4 24,5 21,0
5 23,8 20,1

Trong do:

D13 — Puong kinh cy (ca vo) tai chidu cao
1,3 m tinh tir mat dat;

Hyn — Chiéu cao cay tinh tir mat dat dén diém
sinh truéng cao nhét cua cy.

Tir mdi cdy, mot khic gb dai 50 cm duogce cit
tai vi tri 1,3 m tinh tir mat dat. Cac khic g duge
dé kho khoang 2 thang sau khi chit ha. Sau dé
cac mau gd co kich thudc 20 (xuyén tam) X 20
(tiép tuyén) x 300 (doc thd) mm duoc xé tai cac
vi tri 10, 50, va 90% chiéu dai béan kinh theo
huéng tur tdm ra vé tai 4 hudng Bic, Nam,
Pong, Tay dé do tinh cac tinh chit co hoc,
KLTT va CDSG. Tong s miu cit duoc 1a 120
mau. Mot sé6 mau chtra khuyét tat (mau, mit,
cong vénh) duoc loai bo. Cac mau gb sau do

dugc dat trong phong thi nghiém & nhiét do

20°C va d6 am 60% dén khi dat khdi luong

khong doi.

2.2. Phuong phap nghién ctiru

a. Khoi lwong thé tich
Trude khi do tinh chéat co hoc, cac mau gb

duoc sir dung dé do KLTT. Sau khi cac miu gb

dat trong diéu kién tiéu chuan dat khdi lwong
khong d6i, khdi luong va thé tich ciia timg mau
duoc can va do. KLTT dugc tinh toan theo cong

thire (TCVN 8048-2:2009):

m 3
y =2 (gem’)

Trong do:

y: khéi luong thé tich cua gb (g/cm’);
m: khéi luong miu gd (g);
v: thé tich ctia mau gd (cm?).

b. Xdc dinh @6 bén uoén tinh (modulus of
rupture —MOR) va mé dun dan hoi uon tinh
(modulus of elasticity — MOE)

MOR duoc xac dinh theo tiéu chuin Quéc
gia TCVN 8048-3:2009 (ISO 3133:1975) vé G
- Phuong phép thir co 1y - Phan 3: Xac dinh do
bén uén tinh.

MOE dugc xac dinh theo tiéu chuin Qudc
gia TCVN 8048-4:2009 (ISO 3349:1975) vé G
- Phuong phép thtr co 1y - Phan 4: Xac dinh mé
dun dan hdi uén tinh.

MOR va MOE duoc do cho timg miu bang
may thu strc bén vt liéu van nang INSTRON
5569, 50kN, diéu khién bang may tinh, sir dung
phan mém MERLIN tai Phong thi nghiém gd,
Vién Khoa hoc Lam nghiép Viét Nam. Mdt )
mau dugc chon ngu nhién dé do d6 am bang
phuong phap can sdy sau khi do tinh chat co
hoc. Gia tri trung binh cua do am xép xila 12%.
c. Chiéu dai soi go

Sau khi do tinh chit co hoc, cac mau gb co
kich thude 20 (XT) x 20 (TT) x 20 (DT) mm
dugc cét ra tir phan gd khong bi pha huy dé do
CDSG. Mot lat g6 mong day 0,5 mm dugc cét
theo chiéu tiép tuyén tai trung tim mau. Tién
hanh pha ché dung dich HNO; + Nudc cit vé6i
til¢ 1:1 va 6g KCIO; trén 100 ml dung dich. Cac
lat mong gd dugc ngam trong dung dich trén
trong 7 ngdy, sau d6 dugc rira bang nudc sach
va tién hanh phan ly. Nhuém mau soi gb bang
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dung dich Safranin, sau d6 dua cic soi gb 1én
lamen va quan sat bang hé thong kinh hién vi
huynh quang san c6 tai Phong thi nghiém Vién
Nghién ctru va Phat trién Lam nghiép, Truong
Pai hoc Nong Lam, Pai hoc Thai Nguyén
(Olympus IX53P1F, san xuit tai Nhat Ban).

10%

2.3. Phwong phap xir 1y s6 liéu

Nhimng phan tich thong ké trong nghién ctru
nay nhu: gid tri trung binh, do 1éch chuén,
phuong sai giita cac vi tri ban kinh, hé s6 twong
quan gitta KLTT véi MOR va MOE; CDSG véi
MOR va MOE dugc phan tich bang phan mém
R, phién ban 3.2.4.
3. KET QUA VA THAO LUAN
3.1. Sw bién d6i khoi lwong thé tich va chiéu
dai soi gb

Céc phan tich thong ké (gia tri trung binh, d6
1éch chuén, phuong sai gitta 3 vi trf) cia KLTT,
CDSG, MOR, va MOE dugc trinh bay trong
bang 2. Gia tri trung binh cua KLTT tur 5 cay
mau & d6 am khoang 12% 1 0,51 g/cm® véi su
bién d6i ¢ ba vi tri 10, 50, va 90% theo hudng
tr tim ra vé lan luot 1a 0,47, 0,52, va 0,54
g/cm?. Xu hudng bién doi cia KLTT 1a ting dan
tr tam ra vo (Hinh 2A). Phan tich phuong sai
ANOVA chi ra ring c6 su khac biét rd rang vé
gia tri KLTT & gan tAm so v&i O vi tri gira va
gan vo (Bang 2).

50%

Anh cua céc soi gd dugc chup lai va chiéu dai
cia 30 sgi g6 (cac soi con nguyén ven, khong
bi dut gdy) tai mdi vi tri ban kinh duoc do
bang phdn mém ImagelJ. Gia tri trung binh ciia
30 soi gb duoc xem la chiéu dai soi tai mdi vi

tri ban kinh.

90%
Hinh 1. Chiéu dai soi gb tai ba vi tri 10, 50, 90% chiéu dai ban kinh tinh tir tAm ciia cay sb 4

Két qua KLTT cia nghién ctru nay 13 tuong
ty v6i cac nghién ctru trude nhu: Phi Hong Hai
(2018) da bao cao KLTT cua Keo tai tuong
tréng tai Binh Duong bién ddi tir 0,43 - 0,56
g/cm?; Chowdhury va cong su (2005) d bao
céo két qua gia trj trung binh KLTT cua Keo tai
tuong 10 tudi trong tai Bangladesh 1a 520 kg/m?
(0,52 g/em?) twong duong véi két qua trong
nghién clru nay; Makino va cong sy (2012) da
nghién ctru KLTT cta Keo tai twong trong tai
Indonesian & tudi 5 va 7. Két qua chi ra rang gia
trj trung binh KLTT & tubi 5 va 7 1an luot 13 0,42
va 0,45 g/cm?; Lim va Gan (2000) da bao céo
rang KLTT cua Keo tai tugng trdng tai
Malaysia bién doi tir 467 - 675 kg/m® (0,467 -
0,675 g/cm?®). Nhu viy tudi c6 anh hudng rd
rang dén KLTT cta Keo tai tuong. Xu hudng
KLTT sé tang khi tudi cay ting 1én. Két qua nay
c6 thé duogc giai thich mot phan boi chiéu day
vach té bao soi gd tang 1én khi gd trudng thanh
(Mitchell va Denne, 1997).

Bang 2. S bién déi cac tinh chit g6 Keo tai twong tai ba vi tri ban kinh

, £ x Vi tri theo hwéng ban kinh tinh tir taim (%) Phuong sai

Tinh chat go 10 50 90 giira 3 gg tri
Khdi lugng thé tich (g/cm?) 0,47 + 0,05° 0,52 + 0,03° 0,54 + 0,03* ok
Chiéu dai soi gb (mm) 0,52 + 0,01¢ 0,63 + 0,02 0,74 + 0,02 ok
MOR (MPa) 54,91 +£924> 7597+ 11,000 76,74 + 9,57 **
MOE (GPa) 7,80 + 1,05 9,32 + 0,69° 9,45 + 0,50° ok

Ghi chu: ** P < 0,01; *** P < 0,001
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Gia tri trung binh CDSG ctia 5 cdy mau trong
nghién ctru nay 0,61 mm véi sy bién doi & ba vi
tri ban kinh 10, 50, va 90% lan luot 14 0,52,
0,63, va 0,74 mm (Bang 2). Xu hudng bién d6i
ciia CDSG 1a tang dan tir tim ra vo (Hinh 2B).
Xu huéng bién dbi nay 1a twong tu voi cac
nghién khac. Vi du Nugroho va cong su (2012)
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dd nghién ctru sy bién d6i CDSG cua Keo tai
tuong 23 tudi trong tai 5 dia diém khac nhau &
Indonesia. Két qua nghién ctru da chi ra ring
CDSG gb & vi tri gan tam bién ddi giita cac dia
diém tréng tr 0,53 - 0,61 mm, trong khi d6 & vi
tri gan vo 1a 1,04 - 1,08 mm.
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Hinh 2. Sw bién di khéi lwong thé tich (A) va chiéu dai s¢i gb (B) theo hwéng tir tim ra vé

ciia gb Keo tai twong

3.2. Su bién ddi cac tinh chit co hoc

Bang 2 chi ra gia tri trung binh cia MOR va
MOE tai vi tri 10, 50, va 90% chiéu dai ban kinh
theo hudng tr tdm ra vo. Gia tri MOR trung
binh ctia 5 cdy mau trong nghién ciru nay & 10,
50, va 90% chiéu dai ban kinh 1an luot 12 54,91,
75,97, va 76,74 MPa, trong khi d6 gia tri MOE
trung binh & ba vi tri do 1a 7,89, 9,32, va 9,45
GPa. Xu huéng bién do6i cia MOR va MOE 1a
tang dan tr tAm ra v6 nhu thé hién & hinh 3A,
B. Két qua phan tich phuong sai ANOVA d chi
ra rang c6 mot sy khac biét rd rang gia tri MOR
va MOE giita vi tri 10 va 50% chiéu dai ban
kinh, trong khi d6 khong c6 su khac biét c6 y
nghia thong ké gitra vi tri 50 va 90% chiéu dai
ban kinh theo hudng tir tdm ra vo. Sy khac biét
tinh chét co hoc gifra vi tri gan tdm va gan vo
duoc bdo cdo trong nghién clru nay s€ la tai licu
tham khao cho céc cong ty ché bién trong viéc
lwa chon cac thong s6 ki thuat khi gia cong ché

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 4 - 2020

bién gd Keo tai tuong trong tai Thai Nguyén.

Sahri va cong su (1998) da nghién ctu céc
tinh chat co hoc cua Keo tai tugng 6 tudi trong
tai cac dia diém khac nhau. Két qua nghién ciru
da chi ra rang gi4 tri MOR trung binh cia gb
Keo tai twong trong tai Indonesia, Malaysia, va
Thailand lan luot 13 75,02, 68,15, va 80,54 MPa,
trong khi d6 gia tri MOE trung binh 1an luot 1a
6,73, 6,29, va 6,17 GPa. Moya va Munoz (2010)
da diéu tra cac tinh cht co hoc cua gb Keo tai
tuong 9 tudi trong tai Costa Rica. Gia trj trung
binh cia MOR va MOE duoc bdo céo 1an luot
14 78,40 MPa va 12,31 GPa. C6 hai nhan t5 quan
trong anh huong dén sy sinh truong va phat
trién ctia cdy bao gém ciu trac gen va diéu kién
sinh thai. Do d6, su khac nhau vé gia tri co hoc
trong nghién ctru nay véi cac nghién cuu trudc
d6 c6 thé dugc giai thich boi sy khac nhau vé
diéu moi truong séng (d0 cao, lvgng mua, loai
dat...) giita cac vi tri trong.
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Hinh 3. S bién d6i d9 bén udn tinh (A) va md dun dan héi udn tinh (B) tir tim ra vo
ciia gb Keo tai twrgng

3.3. Anh huéng ciia khoi lwgng thé tich va chiéu dai s¢i gd dén tinh chét co hoc
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Hinh 4. Méi twong quan giira khdi lwgng thé tich véi MOR (A) va khéi lwong thé tich véi MOE (B)

Hinh 4A, B da chi ra mirc 40 tuong quan gitra
KLTT v6i MOR va MOE. Phan tich thong ké
da chi ra rang KLTT c¢6 mbi twong quan tuyén
tinh duong vdi MOR va MOE thong qua céac hé
s6 twong quan manh lan luot 1a » = 0,88 (P <
0,001) va = 0,80 (P < 0,001). Két qua nghién
ctru ndy goi y rang KLTT c¢6 anh huéng 16 rang
dén cac tinh chat co hoc cua gd Keo tai tuong.
Do d6 cac tinh chét co hoc ctia gd Keo tai twong
c6 thé dugc du doan boi thong sé KLTT thong
qua céc phuong trinh tuyén tinh y = 271,59x -
68,99 cho MOR va y =21,37x - 2,19 cho MOE.
Vi vay viéc cai thién KLTT cua Keo tai tuong
thong qua cac chuong trinh chon giéng hay céc
bién phap 1dm sinh c6 thé gop phan nang cao
cac tinh chit co hoc.
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KLTT va cac tinh chat co hoc 13 nhiing chi
s6 quan trong duoc xem xét khi danh gia chét
lugng ctia gd (Duong va Matsumura, 2018b).
Nhiéu nghién ctru trén thé giéi ciing da chi ra
rang KLTT c6 mdi twong quan tuyén tinh tich
cuc v6i cac tinh chit co hoc gd (Machado va
cong su, 2014; Igartua va cong sy, 2015).

Hinh 5A, B di biéu dién mbi quan hé giira
CDSG véi cac tinh chat co hoc cua gd Keo tai
tugng. CDSG c¢6 quan hé tuyén tinh dwong voi
gia tri MOR théng qua hé s6 twong quan = 0,63
(P < 0,05), trong khi d6 hé s6 twong quan giita
CDSG va gia tri MOE 1a » = 0,73 (P < 0,01).
Két qua nghién ctru ndy cling goi ¥ rang cac tinh
chét co hoc caa g5 Keo tai tugng c6 thé duoc du
doén thong qua gia tri CDSG duogc do tai vi tri
1,3 m tinh tir mit dat.
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Hinh 5. Méi twong quan giira chiéu dai soi gb véi MOR (A) va chiéu dai s¢i gb véi MOE (B)

4. KET LUAN

KLTT va CDSG d3 c6 anh huong rd rang dén
cac tinh chit co hoc ciia gb Keo tai tugng 10
tudi trong tai Thai Nguyén. Ca KLTT va CDSG
déu c6 mdi twong quan tuyén tinh duong véi
MOR va MOE. Do d6 KLTT va CDSG Ila
nhiing thong $6 6 thé duoc s dung dé du doan
tinh chét co hoc cua g0 Keo tai tuong. Bén canh
d6, nghién ctru nay ciing chi ra xu huéng bién
d6i cia MOR va MOE theo huéng tir tm ra vo.
Céc gia tri MOR va MOE c6 gié tri thap & gan
tam va cao hon & gan vo. Do d6, két qua cua
nghién ciru nay s€ 1a mét co s¢ dir liéu quan
trong dé cac nha ché bién tham khao khi lya
chon cac thong s6 k¥ thuat dé gia cong, ché bién
g0 Keo tai tuong.
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EFFECT OF WOOD DENSITY AND FIBER LENGTH
ON MECHANICAL PROPERTIES OF Acacia mangium PLANTED
IN THAI NGUYEN PRONVICE

Duong Van Doan'*, Nguyen Tu Kim?

"Thai Nguyen University of Agriculture and Forestry

*Vietnamese Academy of Forest Sciences

SUMMARY
Wood density, fiber length, modulus of rupture (MOR), and modulus of elasticity (MOE) of 10-year-old Acacia
mangium planted in Thai Nguyen province were experimently investigated. Wood samples with dimensions of
20 (Radial) x 20 (Tangential) X 300 (Longitudianl) mm were cut at 10, 50, and 90% radial length from the pith
to bark at 1.3 m height above the ground. The mean values of wood density, fiber length, MOR, and MOE were
0.51 g/cm?, 0.61 mm, 69.19 MPa, and 8.69 GPa, respectively. The mean values of wood properties measured in
this study increased gradually from pith to bark. This study showed that wood density and fiber length have a
linear positive relationship with wood mechanical properties. This suggests that wood density and fiber length
are useful parameters to predict wood mechanical properties of Acacia mangium planted in Thai Nguyen
province. In addition, the statical analysis also showed there were significant differences (P < 0.05) in mean
values of wood properties measured in this study among three radial positions from near the pith to near the bark.
This result provides important information for wood processing companies in selecting technological parameters

for Acacia mangium wood processing.

Keywords: Acacia mangium, fiber length, MOE, MOR, wood density.

: 14/8/2020
: 11/9/2020
: 17/9/2020

Ngay nhin bai
Ngay phan bién
Ngay quyét dinh ding

150 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 4 - 2020



