Cong nghiép rung

PANH GIA TiNH CHAT CO HQC GO KEO TAI TUQNG (Acacia mangium)

BANG PHUONG PHAP KHONG PHA HUY

Duwong Van Poan'", Ha Thi Quynh Luu!
"Triwong Pai hoc Nong Lam Thai Nguyén

TOM TAT

Trong nghién clru nay, cac tinh chét co hoc ctia gd Keo tai twong dugc dénh gia bang ca phuo‘ng phép phé hay
truyén thng va phuong phép khong phé hity. Cac mau go ¢6 kich thuéce 20 (xuyén tam) X 20 (tlep tuyén) x 300
(doc thé) mm dwoc cit tir 0,5 dén 1,5 m tinh tir mat dit cua 5 cay mau thu thap tai mot rimg trong thi nghiém.
Cong nghé song tmg suét 1an dau tién duoc sir dung dé do van tdc truyén song (SWV) cho cac mau gd nho, khong
chtra khuyét tat theo chiu doc thd gd Keo tai tuong tré)ng tai Viét Nam. Gia tri trung binh SWV, khéi luwong thé
tich (AD), m6 dun dan hdi udn tinh dong lyc hoe (DMOE), m6 dun dan héi ubn tinh (MOE), va do bén udn tinh
(MOR) ctia g6 Keo tai tugng & d6 am khoang 12% trong nghlen ctru nay 1an luot 13 4320 m/s, 0,46 g/cm?, 8, 63
GPa, 7, 77 GPa, va 78,39 MPa. Da c6 su khac biét 10 rang vén toc truyén song Va céc tinh chat g gitra vi tri gan
tam va gan vo voi gia tri thdp & gan tim va gia tri cao hon & gan vo. C6 mot mdi tuong quan 13 rang giira SWV
va MOE (r = 0,35; p < 0,05), tuy nhién khong c6 mdi lién hé ¢6 ¥ nghia thong ké dugc tim thiy giita SWV va
MOR. AD la mét chi sb tot dé& du doan tinh chét co hoc ciia gd Keo tai tuong thong qua hé s6 trong quan rat cao
v6i ca MOE (r=0,82; p < 0,001) va MOR (= 0,71; p < 0,001). Mot két qua tot hon dé dy doan MOE da duoc
tim thiy khi SWV va AD duogc sir dung cing nhau théng qua viéc tinh toan DMOE. Hé sé tuong quan gilra

DMOE va MOE la rét cao (= 0,90; p < 0,001).

Tir khéa: Keo tai twong, phwong phap khong pha hiiy, tinh chit co hoc, van tdc truyén séng.

1. PAT VAN PE

Keo tai twong (Acacia mangium Willd) bat
dau xuat hién ¢ Viét Nam vao nhirg nim 1980.
Loai nay da dan duoc tréng phé bién dic biét &
cac tinh phia Bac Viét Nam boi vi kha ning
thich img rdng véi cac diéu kién tu nhién khac
nhau (Nghia, 2003; Hai et al., 2015). Ngoai ra
Keo tai twgng con c6 nhidu vu diém khac nhu
than cdy thang dep, sinh truong nhanh... G
Keo tai tuong co khdi luong thé tich 0,45 - 0,50,
O giai doan sau 12 tudi co thé dat 0,59, thich hop
cho san xuit gb 16n, gb dan, van dim, va lam
gidy (Ha va Hai, 2016). Tuy nhién, nhiing
nghién ctru hién nay vé Keo tai tuong tap trung
chit yéu vao danh gid kha ning sinh trudng,
chon gidng, chong chiu sau bénh ciing nhu san
lwong gd. Nhitng nghién ciru lién quan dén chét
luong gd Keo tai twong trong ¢ Viét Nam hién
nay con han ché.

Gibng 1a mot trong nhirng khau quan trong
nhét cua trong ring, dic biét 1a tréng riung
san xuat. Cong tac nghién ctru cai thién gidng
cdy 1am nghiép ¢ nudc ta mai chi dugc bat dau
tir nhtrng nam 1980 va thuc su duoc chu trong
tir nhirng ndm 1990. Tu nam 2000 tré lai day,
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Bo Nong nghiép va Phat trién nong thon da c6
dau tu 16n thong qua cac dé tai va du an giong
nhim diy manh chuong trinh nghién ctu cai
thién va phat trién giébng ciy 1am nghiép cta
nudc ta ¢6 trinh d tién tién sanh voi nhiéu nude
trong khu vyuc (Vién Khoa hoc Lam nghi¢p Viét
Nam, 2019). Tuy nhién, mot trong nhiing han
ché chinh trong cac chuong trinh chon giéng
nudc ta la thidu cac thong sé di truyén duya trén
céc tinh chét g5 Nhiéu chu:ong trinh chon gidng
khong bao gdbm chat luong gd, mic du gb 1a san
pham mong muén cu01 cung. Ng0a1 ra mot sd
nghién ctru chi ra ring & mot sb loai cay tdc do
sinh truéng khong co6 tuong quan tham chi
tuong quan nghich voi cac dac tinh quan trong
ctia gd nhu khéi lwong thé tich va cac tinh chit
co hoc (Makino et al., 2012; Wahyudi et al.,
2015). Do d6 can phai dua cac dic diém, tinh
chat gd vao cac chuong trinh chon giéng dé dam
bao cung cAp ngudn nguyén liéu gd trong tuong
lai c¢6 cac tinh chat phu hop véi muc dich san
xuat cudi cung.

Mot trong nhiing tiéu chi quan trong nhat dé
danh gi4 chét luong ngudn nguyén liéu gd 16n
cho san xuét cac san pham cau trac va dd moc
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xudt khau 12 do bén co hoc. Do bén co hoc
thuong duoc danh gia qua hai chi tiéu 1a mo dun
dan hoi udn tinh (MOE) va do bén udn tinh
(MOR). O Viét Nam, thi phwong phap phd bién
nhit @& danh gia MOE va MOR hién nay la
phuong phap pha huy (phwong phap truyén
thdng): chit cay, tao mau, xur Iy mau va do theo
Tiéu chuin Viét Nam. Phuong phap nay yéu cau
cac miu gd phai dugc chudn bi, kiém tra cin
than va nhugce diém 16n 13 sau khi do cac mau
g0 s& bi pha huy khong st dung lai dugc. Bén
canh d6, phuong phap nay chi do duoc s luong
mAau han ché dua trén nhitng cdy da duoc chit.
Chinh vi vay vi¢c tim ra nhitng phuong phap
moi dé danh gia va phan loai tinh chét co hoc
clia gd nhanh, c6 tinh cong nghiép hoa cao,
khong pha huy mau va do duoc sé lugng mau
16m 1a can thiét.

Phuong phép sir dung song ing suat dé danh
gi va phan loai gb da duoc sir dung & cac nudce
phat trién nhu My (Wang et al., 2001), Nhat Ban
(Ishiguri et al., 2008), Anh (Ridley-Ellis et al.,
2016). Tuy nhién g 1a mot vat liéu c6 ngudn
gdc sinh hoc va tinh chat khong dong nhat
(Zobel va Van Buijtenen, 1989). Tinh chét cua
gd bao gdm ca cac tinh chat vat 1y, co hoc 1a
khéc nhau gitra cac loai. Trong cung mot loai,
tinh chat ctia gd ciing c6 thé bién ddi tir tim ra
vo, tir gbc dén ngon, giita cac cdy va giira cac vi
tri trong khac nhau. Sy bién ddi cua tinh chat gb
gay ra nhimg khé khin rat 16n trong ché bién va
st dung lam san (Koga va Zhang, 2004). Vi vay
viéc nghién ctru dic tinh truyén séng trong g
clia timg loai & Viét Nam dé kiém tra kha ning
ap dung cong nghé séng ung suét trong viéc
danh gia va phan loai gd ciing rat can thiét.

Do vay, nghién ctu nay ching toi sé tap
trung vao danh gia cac tinh chat co hoc cua gb
Keo tai twong bang ca phuong phéap song g
suit va phuong phap pha huy truyén théng. Dua
trén két qua dat dugc, mbi twong quan gia tri co
hoc dugc do bdi hai phuong phap s& dugc
nghién ctru dé kiém tra mic d6 hiéu qua cia
phuong phap danh gia khong pha huy ddi véi
g0 Keo tai tuong trong tai Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Vit li€u st dung trong nghién ctru nay duoc
thu thap tor mot rung thi nghiém thudc chuong
trinh khao nghiém giéng Keo tai tugng ctia Vién
Khoa hoc Lam nghiép Viét Nam (trong théng
12 nam 2014). Pja diém cta rimg thi nghiém:
Trung tim Khoa hoc Lam nghiép Béc Trung
B0, xa Cam Hiéu, huyén Cam L9, tinh Quang
Tri c6 vi tri dia 1y (kinh do, vi d9): 1855270 N,
715780 E. Pay 1a khu vuc nam trong ving khi
hau nhiét déi c6 nhiét @6 trung binh nam 1a 27°C
va lugng mua trung binh ndm 14 2.325 mm. Dét
trong khu vyc thi nghiém thudc nhom dat do
vang phat trién trén da sét (Fs), tham thuc vat tu
nhién di bi thay thé bang rimg trong nhiéu luan
ky nén dat da suy thoai manh, chua va nghéo
dinh dudng.

Trong chuong trinh khao nghiém gibng,
nhiéu ngudn gidng Keo tai tuong khic nhau
nhu: hat dai tra san xuét, hat xuit x(t Balimo, hat
vuon gidng cay ghép Ba Vi... dd duogc trong
khao nghiém. Nghién ctru nay s€ tap trung danh
gia chat luong gd Keo tai tugng tir ngudn goc
hat dai tra san xuat. Pau nam 2020, 05 cay gb
Keo tai trong (5 tudi) tir ngudn gdc hat dai tra
san xudt duoc lva chon dua vao mot s6 tiéu chi
nhu than thang, khong c6 biéu hién vé& khuyét
tat va sau bénh. Puong kinh tai 1,3 m tinh tur
mit dat cia mdi cdy mau duoc do va danh dau
hudng Bic — Nam trude khi chat. Sau khi chat,
chiéu cao ctia mdi cay miu dugc do tir gbc dén
dinh sinh truéng. 01 khac g ¢ chiéu dai 1 m
duoc cét tir 0,5 dén 1,5 m chiéu cao tinh tir mat
dat va duoc dé kho ty nhién trong khoang 3
thang. Cac mau gd nho ¢ kich thude 20 (xuyén
tam) X 20 (tiép tuyén) x 300 (doc thd) mm
duoc cat ¢ hai vi tri gan tAm va gan vo (tuong
tmg voi 10 va 90% chiéu dai ban kinh theo
hudéng tir tdm ra vo) theo 4 hudng Bic, Nam,
Pong, Tay. Qué trinh cit dugc tién hanh can
than dé tranh cac khuyét tat (mau, mét). Tong sd
mAau nho cit dugce tir 5 cay 12 80 mau. Cac mau
g0 duoc dat trong phong thi nghiém tiéu chuan
& nhiét d6 20°C va do 4m 60% dén khi dat khoi
luong khong doi.
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Bing 1. Thong tin co ban ciia cac cidy mau Keo tai twong

Cay D13 (cm) Hyy, (m)
1 17,96 17,50
2 16,62 15,70
3 18,09 16,10
4 15,99 16,80
5 15,48 16,30

Trong do:

D1 s — Puong kinh cdy tai chiéu cao 1,3 m
tinh tir mat dat;

Hyn — Chiéu cao cay tinh tir mat dat dén diém
sinh truéng cao nhét cua cy.
2.2. Phwong phap nghién ciru
a. Khoi hegng thé tich (AD — Air-dry density)

Trude khi do tinh chat co hoc, cac mau gb
duoc str dung dé do AD. Sau khi cac mau gd dat
trong diéu kién tiéu chuan dat khdi lugng khong
ddi, khoi lugng va thé tich cua tung mau dugc
can va do. AD duogc tinh toan theo cong thic
(TCVN 8048-2:2009):

AD = %(g/cm3) (1)

Trong do:
AD: khi lugng thé tich cua gd (g/cm?);
m: khéi lugng mau gd (g);
V: thé tich ctia mau g (cm?).
b. Xdc dinh mé dun dan héi uén tinh dong luc
hoc (DMOE — Dynamic modulus of elasticity)

Phuong phap do DMOE dugc str dung nhu

mo ta trong bai bdo ciia Duong va Matsumura
(2018). DMOE duoc do biang phwong phap
song tng suat sir dung thiét bi FAKOPP (San
xuat tai Hungary) tai Vién Nghién ctru va Phat
trién Lam nghiép, Truong Dai hoc Nong Lam
Thai Nguyén (Hinh 1). Thiét bi nay do thoi gian
truyén song trong ting mau gd theo huéng doc
thé. Tin hiéu truyén duoc tao ra bﬁng cach su
dung bua dé tac dung mdt luc vao dau truyén.
Thoi gian truyén song s& duoc hién thi trén thiét
bi do. Van tbc truyén séng tng suat (SWV —
stress wave velocity) dugc tinh bang ty sb giita
chiéu dai miu gd do va thoi gian truyén song.
DMOE s& dugc tinh bang cong thirc:
DMOE = AD.SWV? (2)

Trong do:

DMOE: M6 dun dan hdi udn tinh dong luc
hoc (Pa);

AD: Khéi lugng thé tich gd (kg/m?);

SWV: Van tdc truyén song tmg suat (m/s).

Hinh 1. Chuén bi thi nghiém do thoi gian truyén séng ing suit

c. Xdc dinh do bén uén tinh (MOR - modulus of
rupture) va mé dun dan hoi uén tinh (MOE -
modulus of elasticity)

MOR duoc xac dinh theo tiéu chuin Quéc
gia TCVN 8048-3:2009 (ISO 3133:1975) vé& Gb
- Phuong phap thr co 1y - Phan 3: Xac dinh do

bén udn tinh.

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

MOR va MOE duoc do cho timg miu bang
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méy thir tinh chat co 1y gd va vat lieu gb
QTEST/25 tai phong thi nghiém Vi¢gn Cong
nghiép gs va Noi thit, Truong Pai hoc Lam
nghiép. Khoang cach giita hai gbi d& khi do 1a
260 mm véi luc tac dung vao mau gd theo chiéu
tiép tuyén. Mot sé mau dugc chon ngau nhién
dé do do Am bang phuong phap can sy sau khi
do tinh chét co hoc. Gia tri trung binh ctua d¢ am
xap xi 13 12%.
2.3. Phuwong phap xir 1y s6 liéu

Nhimng phan tich thong ké trong nghién ctru
nay nhu: gia tri trung binh, d¢ léch chuén, sy
khac biét g1u:a hai vi tri ban kinh (phuong phap
t-test), moi ‘tuong quan giita cac tinh chat dugc
phan tich bang phan mém R, phién ban 4.0.2 (R
Core Team, 2020). Cac biéu dd tuwong quan

dugc thé hién boi ggplot2.
3.KET QUA VA THAO LUAN
3.1. Vén tbc truyén séng \rng suit va cac
tinh chat gb Keo tai twong

Van toc truyén song ing suit va cac tinh chat
g6 Keo tai tugng dugc trinh bay ¢ Bang 2. Gia tri
trung binh ctia SWV theo chiéu doc thé gb 1a 4320
m/s, bién dbi tir 4265 (gan tAm) toi 4375 m/s (gan
v0) & d6 am g6 x4p xi 12%. Trong nghién ctru clia
Duong va Matsumura (2018) da bao cao SWV
trong cac mau gd nho Xoan ta trdng tai Viét Nam
bién doi tir 3900 dén 4200 m/s & diéu kién kho tu
nhién. Ruy et al. (2018) cling bao cdo SWV trong
cac dong gb Bach dan Eucalyptus grandis,
Eucalyptus cloeziana va Eucalyptus saligna 1an
luot 14 4600, 4500, va 4100 m/s.

Bang 2. Van toc truyén séng va cac tinh chit g§ Keo tai twong ¢ gin tim va gin vo

Vi tri ban kinh p-value
Tinh chat " 1;]13 +SD " l;i +SD Trung binh (t-test)
SWV (m/s) 40 4265+ 124 40 4375+ 86 4320+ 120 otk
AD (g/cm?) 40 0,44 + 0,03 40 0,49 + 0,03 0,46 + 0,04 oAk
DMOE (GPa) 40 7,93 + 0,69 40 9,32+£0,61 8,63 +£0,95 ook
MOR (MPa) 40 7534+11,28 40 81,44+10,21 78,39+11,13 *
MOE (GPa) 40 7,12 £0,83 40 8,42 +£ 0,59 7,77+0,97 ook

Chu y: 1 - s6 lugng mau gd; TB- trung binh; SD — d6 1éch chuan; R1 - vi tri gan tim; R2 - vi tri gan vo;

* p <0,05; *** p < 0,001.

Khéi lurgng thé tich trung binh cta gd Keo tai
twong trong nghién ctru nay 1a 0,46 g/cm® bién
dbi tir 0,44 (gan tdm) dén 0,49 g/cm® (gan vo).
Makino et al. (2012) da bao cdo gia tri trung
binh gd Keo tai twong (5 — 7 tudi) trong tai
Indonesia bién ddi tir 0,42 — 0,45 g/cm?’.

Gia tri trung binh MOE va MOR cua gb Keo
tai twong trong nghién ctru nay lan luogt 1a 7,77
GPa va 78,39 MPa. Sahri et al. (1998) da nghién
ctru tinh chét co hoc cua g5 Keo tai tugng duoc
trong tir cac vi tri dia 1y khac nhau. Két qua
nghién ctru d3 bao cdo rang gia tri MOE ciia gb
Keo tai twong trong tai Indonesia, Malaysia, va
Thai Lan lan luot 1a 6,73, 6,29, va 6,17 GPa,
trong khi d6 gia tri MOR lan luot 1a 75,02,
68,15, va 80,54 MPa. Trong cung mdt loai, cé
hai yéu t6 chinh anh huéng dén su bién d6i tinh
chat cua g6 1a ngudn gibng va diéu kién moi
truong song Do d6 cac nghién cuu tlep theo can
dugc tién hanh kiém tra trén cic ngudn giéng
Keo tai twgng khac dé so sanh v6i Keo tai tugng
c6 ngudn gdc tir hat dai tra trong nghién ctru

nay.

M6 dun dan hdi udn tinh dong luc hoc
(DMOE) duogc do bang cong nghé song tng suat
trong nghién cfru nay c6 gia tri trung binh la
8,63 GPa bién dbi tir 7,93 GPa (gan tam) dén
9,32 GPa (gan vo) (Bang 2). Theo tim hiéu cua
chung t6i, cho dén nay & Viét Nam chua c6 mot
nghién ctru nao ung dung cong ngh¢ song ung
suat dé do mo dun dan hdi udn tinh dong luc hoc
trén cac mau gd nho, khong chira khuyét tat &
d6 am khoang 12%. Do vay nghién ctru niy
dugc xem nhu 1a nghien ctru dau tién Gmg dung
cong nghe song tmg sudt dé danh gia tinh chét
co hoc go Keo tai tuong trong tai Viét Nam trén
cac mau gd nho. Hai et al. (2015) da sir dung
cong nghé song tng suat dé do DMOE trén cay
dtng Keo tai tuong trong tai Tuyén Quang. Gia
trif DMOE bién ddi tir 15,7 dén 18,8 GPa. Wang
etal. (2001) d4 bao cao rang gia tri SWV do trén
cay con song 1a cao hon trén mau gd kho. Cu
thé, o loai Tsuga heterophylla va Picea
sitchensis, gia tri trung binh SWV khi do trén
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cdy dimg 1an luot 1a 3373 m/s va 3528 m/s trong
khi d6 gia tri twong tmg trén mau gb & do am
12% lan luot 14 3292 m/s va 3486 m/s. Ngoai ra,
gla tri khéi lugng thé tich dugc do khi ciy con
song la & trang thai twoi u6t nén cao hon nhiéu
khi gb & trang thai kho. DMOE 1a sy két hop
cua vén toc truyén song va khdi luong thé tich
g0 (cong thirc 2), do vy ma gia tri DMOE do
cho cay dung trong nghién ctru cua Hai et al.
(2015) 1 cao hon DMOE cho mau gb Keo tai
tugng khod trong nghién ctru nay. Duong va
Matsumura (2018) cling da sir dung cong ngh¢
nay dé danh gia tinh chat co hoc gd Xoan ta
(Melia azedarach). Cac tac gia da bado cédo gia
tri trung binh DMOE ctia gd Xoan ta & d6 am
12% 1a 10,93 GPa.

C6 mot su khac biét 15 rang ¢ ¥ nghia thong
ké giita hai vi tri do (gin tAm va gin v6) & van
tc truyén séng va tat ca cac tinh chat gd duoc
do trong nghién ctu nay. Gia tri SWV, AD,
DMOE, MOE, va MOR déu c6 xu huéng thip
O Vi tri gﬁn tam va cao hon & vi tri gﬁn vo. Su
tang 1én ctia AD va céc tinh chit co hoc cta g
Keo tai trong theo huéng tir tAm ra vo co thé
duoc giai thich mot phan boi chiéu day vach té
bao soi gd. Nugroho et al. (2012) di bao cao
rang c6 sy ting 1én 13 rang cua chiéu day vach

té bao soi gb theo hudng tir tim ra vo cua g
Keo tai tugng trong tai Indonesia.
3.2. M6 hinh du do4n tinh chét co hoc gd Keo
tai twgng

M hinh du doéan céc tinh chét co hoc cua 2o
Keo tai twgng va hé s6 twong quan ciia cac tinh
chat co hoc (MOE, MOR) véi AD, SWV va
DMOE dugc trinh bay ¢ bang 3 va hinh 2, 3 va
4. Ca MOR va MOE déu c¢6 mdi tuong quan
tuyén tinh duong véi AD (0,82 véi MOE, 0,71
v6i MOR) khi két hop mau & ca vi tri gan tim
va gan vo (Bang 3 va Hinh 2). Diéu nay goi y
réng AD 1a mét chi sb tét dé du doan tinh chét
co hoc ciia gd Keo tai trong. Két qua nghién ciru
nay 1a tring hop véi cac két qua nghién ctru trude
d6 khi chi ra rang AD 1a mét chi s6 quan trong
dé du doan céc tinh chat co hoc cuia gb (Machado
va cong su, 2014 Igartua va cong su, 2015)

Vén toc truyen song ung suat c6 mdi tuong
quan tuyén tinh duong véi MOE (r = 0,47) khi
c6 su két hop mau & ca hai vi tri gan tAm va gan
VO (Bang 3 va Hinh 3A), tuy nhién khong cé
mbi tuong quan nao duoc tim thay gitra van toc
truyén song u'ng suat va gia tr1 MOR (Bang 3 va
Hinh 3B). Diéu nay goi y rang s& khong thé str
dung van tdc séng tmg suat dé du doan tinh chét
MOR cuia g6 Keo tai tugng.

Bang 3. Mé hinh dy do4n tinh chit co hoc (MOE, MOR) cho miu gé Keo tai twong

M6 hinh Vi tri Cong thire Hé s6 twong quan
MOE (GPa)  Gantam (R1)  MOE = 18,69 x AD — 1,03 0,737
(~AD) Gan v6 (R2) MOE = 11,86 x AD + 2,64 0,70""
Trung binh MOE = 18,95 x AD — 0,98 0,82
MOE (GPa)  Gantam (R1)  MOE = 0,0024 x SWV — 2,98 0,35"
(~SWV) Gan vo (R2) MOE =-0,00003 x SWV + 8,54 -0,004"
Trung binh MOE = 0,0038 x SWV — 8,62 0,47
MOE (GPa)  Gan tam (R1)  MOE = 1,02 x DMOE — 0,95 0,84
(~DMOE)  Gén vo (R2) MOE = 0,72 x DMOE + 1,68 0,75
Trung binh MOE = 0,91 x DMOE - 0,12 0,90™"
MOR (MPa)  Gantim (R1)  MOR = 257,48 x AD — 836,88 0,74""
(~AD) Gan vo (R2) MOR = 207,40 x AD — 19,60 0,70""
Trung binh MOR = 188,56 x AD — 8,65 0,71
MOR (MPa)  Gantam (R1)  MOR = 0,019 x SWV— 3,77 0,20
(~SWV) Gan vo (R2) MOR =-0,033 x SWV + 22451 -0,27"
Trung binh MOR = 0,013 x SWV + 20,09 0,14
MOR (MPa) Gan tAm (R1) MOR = 12,18 x DMOE - 21,27 0,75
(~DMOE)  Gén vo (R2) MOR = 9,89 x DMOE — 10,71 0,59
Trung binh MOR =17,53 x DMOE + 13,48 0,65™"

Chuy: *p<0,05; ** p<0,01; *** p <0,001; ns: khong tuong quan.
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C6 mot hé s tuong quan rt cao (» =0,90)
duogc tim thay gitra gia tri MOE va DMOE cua
gd Keo tai tuong (Bang 3 va Hinh 4B). Diéu nay
goi ¥ rang gia tri DMOE duoc tao ra boi sy két
hop giita AD va SWV (cong thic 2) ¢ do 4m
khoang 12% la mot chi sb rat tot dé du doan
MOE cho gb Keo tai twong. Cac két qua nghién
ctru trude d6 trén thé gidi cling bao cdo nhiing
két qua tuong ty. Posta et al. (2016) di bao cao

Vi tri bin kinh = R1 & R2
(A)
10
"
90 gl B
T.E Tk
o
£
‘4 A
g 70 2
50
30
0.35 040 0.45 0.50 0.55 0.60
AD (glem’)

hé sb tuong quan giita MOE va DMOE & g
Van sam Nauy la 0,81. Duong va Matsumura
(2018) ciing chi ra hé s twong quan gitra MOE
va DMOE ¢ gb Xoan ta & Viét Nam 1a 0,84.
DMOE ciing 1a mot chi s6 tot dé du doan gia tri
MOR cua gb Keo tai twong khi ¢ hé sb twong
quan dugc tim thay giita ching 1 0,65 (Bang 2
va Hinh 4A).

Vi tri ban kinh R1 = R2
12
(B}
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-
= Ak r
a e A
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m
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0.35 0.40 0.45 0.50 0.55 0.60
AD (gicm®)

Hinh 2. Twong quan giira khdi lwong thé tich (AD) va cac tinh chit co hoc cia gd
& cd hai vi tri gan tim (R1) va gan vé (R2)

Vi tri bin kinh = R1 & R2

(A)
110

70|
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30
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Vi tri bin kinh R1 & R2
12
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MOE (GPa)
=

4
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Hinh 3. Twong quan giira van toc truyén séng (SWV) va céc tinh chit co hoc ciia gb
& cd hai vi tri gan tam (R1) va gan vé6 (R2)

Vi tri bin kinh & R1 & R2
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Vi tri bén kinh = R1 & R2
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Hinh 4. Twong quan giita mé dun dan héi dong lwc hoc (DMOE) va cic tinh chét co hoc ciia gb ¢ ca
hai vi tri gan tim (R1) va gan vo (R2)
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4. KET LUAN

Céc tinh chit co hoc cua gd Keo tai tuong
(xuét xu tir 10 hat dai tra tai san xuét) tai mot
rung tré)ng thi nghiém & Cam L, Quang Tri
duogc danh gia bang phuong phap song (mg suat
va phuong phap pha hﬁy truyén thong. Pa c6 su
khac biét r0 rang Van toc truyén song va cac tinh
chat gO gura Vl tri gan tam va gan VO véi g1a tr1
thp & gan tAm va gia tri cao hon & gan vo. SWV
c6 mot twong quan rd rang nhung thip voi
MOE, trong khi d6 khong c6 mdi lién hé nao
duogc tim thiy gitta SWV va MOR. Hé sé tuong
quan gitta AD v6i MOR va MOE 1a cao. Sy két
hop gitra AD va SWV thong qua gia tri DMOE
c6 moi lién hé chit ché voi MOE khi h¢ sé
trong quan 1a 0,9. Piéu ndy goi ¥ ring cong
nghé song tmg suét s& 1a rat hiru hiéu dé du doan
tinh chat co hoc cta gd Keo tai tugng khi biét
gia tri khéi luong thé tich.
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EVALUATING MECHANICAL PROPERTIES OF Acacia mangium WOOD
USING NONDESTRUCTIVE METHOD

Duong Van Doan'", Ha Thi Quynh Luu'
"Thai Nguyen University of Agriculture and Forestry

SUMMARY

In this study, the mechanical properties of Acacia mangium wood were investigated by destructive and
nondestructive methods. The samples with dimensions of 20 (radial) X 20 (tangential) X 300 (longitudinal) mm
were cut from 0.5 to 1.5 m above the ground of 5 sample trees collected from an A. mangium forest trial. Stress
wave technology was used for the first time to measure longitudinal stress wave velocity (SWV) for small, clear
A. mangium wood in Vietnam. The mean value of SWV, air-dry density (AD), dynamic modulus of elasticity
(DMOE), modulus of elasticity (MOE), and modulus of rupture (MOR) at a moisture content of 12% were 4320
m/s, 0.46 g/cm?, 8.63 GPa, 7.77 GPa, and 78.39 MPa. There was a significant difference in measured properties
in this study between near the pith and near the bark with a gradually increasing trend from pith to bark. There
was a significant positive linear correlation between the SWV and MOE (r = 0.35; p < 0.05) but no statistical
correlation was found between the SWV and MOR. AD is a good indicator to predict the mechanical properties
of A. mangium wood when it has high correlation with both MOR (» = 0.82; p < 0.001) and MOR (»=0.71; p <
0.001). A much better result for the prediction of MOE was obtained when SWV and AD were used together
through a calculation of DMOE. The coefficient of correlation between DMOE and MOE was really high (r =
0.90; p <0.001).

Keywords: Acacia mangium, mechanical property, non-destructive method, stress wave velocity.
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