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TOM TAT

Ddy la nghién ctru déu tién & Viét Nam khi ting dung céng nghé séng trng sudt
(phurong phdp khéng phd hiy) dé du dodn tinh chét gb cho lodi Trai ly (Garcinia
fagraeoides) c6 phdn bé ty nhién tai huyén V& Nhai, tinh Thdi Nguyén. Gid trj
vén téc truyén séng ng sudt (SWV) duoc do trén thdn mdi cdy dirng va gid tri
khéi lwong riéng co bdn (KLR) ciing duwoc xdc dinh tir cdc mdu gb duoc Iy bdng
phuwong phdp khoan tdng truéng. Két qué nghién curu chi ra réing SWV cé twong
quan nghich (P < 0,05) vdi cdc chi s6 dwdng kinh ngang nguc va chiéu cao vut
ngon cdy Trai ly, trong khi d6 khéng cé méi lién hé cé y nghia théng ké duroc im
thdy (P > 0,05) giita SWV va KLR. M6 dun dan hdi uén tinh (E) gé Trai ly c6 tuong
quan rét cao (r = 0,93, P < 0,001) vdi gid tri SWV. Két qud nghién ctru ndy cé y
nghia thyec tién quan trong khi cdc nha Iém sinh c6 thé st dung céng nghé séng
tng sudt dé duv dodn nhanh dwoc chi sé E cho tirng cdy Trai ly, tir d6 cd thé lua
chon dwoc nhitng cdy Trai ly ¢ tinh chdt gb cao két hop véi cdc chi s6 sinh
trudng dé lam cdy me trong qud trinh chon loc va nhén giéng ngudén gen Trai ly
tai huyén V8 Nhai, tinh Thdi Nguyén.

ABSTRACT

This is the first study in Vietnam applying stress wave technology (non-
destructive method) to predict wood properties for Garcinia fagraeoides,
naturally distributed in Vo Nhai district, Thai Nguyen province. The value of
stress wave velocity (SWV) was measured on the stem of each standing tree and
the basic density (KLR) was also determined from wood samples taken by the
growth drilling method. Research results showed that SWV has a negative
correlation (P < 0.05) with both of diameter at breast height and height of
Garcinia fagraeoides trees, while there was no statistically significant
relationship (P > 0.05) between SWV and KLR. Modulus of elasticity (E) of
Garcinia fagraeoides wood has a very high correlation (r = 0.93, P < 0.001) with
SWV value. The results of this research have important practical significance as
silviologists can use stress wave technology to quickly predict the E index for
each Garcinia fagraeoides tree, from which it is possible to select trees that have
high wood properties combined with growth indicators to serve as mother tree
in the process of selecting and breeding Garcinia fagraeoides genetic resources
in Vo Nhai district, Thai Nguyen province.
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1. PAT VAN DE

Trai ly (Garcinia fagraeoides A.Chev) thu6c
ho Mang cut (Clusiaceae), ho nay cé 35 chi, 800
loai phan b6 chd yéu & vung nhiét dai, & Viét
Nam 7 chi véi 50 loai [1]. Trai ly 1a cay gb 1én
thudng xanh, dwong kinh than 0,7 - 0,8 m, cao
trén 20 m, la loai cdy sinh trudng cham, ua
sang, thuong moc trén ndi dd voi, ré phat trién
dn sdu vao cac héc va khe d4. Mua ra hoa thang
3-4, qua chin thang 8-9, tdi sinh rat kém, phan
b& trén cac diy ndi & Mién B3c va mién Trung:
Bac Kan (Ba B&), Lang Son (Bic Son, Md De,
Hiru Ling, Hitu Lién), Nghé An (Quy Chau),
Ninh Binh, Hoa Binh, va Thai Nguyén. Trai ly la
loai gbd quy hiém, gb ran, ning, khong bi méi
mot, dung lam nha, bac cau, déng d6 my nghé,
ndi that [2]. Theo phan hang Danh luc Sach Pd
Viét Nam, cay Trai ly dwoc phan hang EN Alc,d
(nguy cap do suy gidm quan thé dudi hinh thire
suy gidm noi cu trd, phan bé hodc chat luvong
noi sinh cu va mirc d6 khai thac ngoai ty nhién)
[3]. Theo Nghi dinh 06/2019/ND-CP ngay
22/01/2019 cha Chinh phtd vé quan ly thuc vat
rirng, dong vat rirng nguy cdp, quy, hiém va
thuc thi Cong wdc vé budn ban qudc té cac loai
dong vat, thuc vat hoang da nguy cap thi cay
Trai ly dwgc xép vao nhédm IIA (Nhdm cé nguy
co bi de doa tuyét chang) [4].

Céc nghién clru vé bao ton gen cac cay gb
quy & Viét Nam hién nay thi cong viéc lra chon
ciy troi dé lam cady me phuc vu cho cdng tic
nhan giéng chi tap trung dwa trén cic yéu to
sinh trwdng nhu dudong kinh, chiéu cao, hinh
dang than...[5]. Cic cay tréi duoc lya chon
hoan toan khéng dwa trén chat luvong gob.
Nguyén nhan chinh 13 do dé danh gia dwoc cac
tinh chat g, thi phwong phap truyén théng I3
phai cit cay, tao mau va do theo tiéu chuan [6].
Nhuwng trong nghién clru b3o tdn gen thi khéng
thé cat cay gb dwoc. Do dé, cac tinh chat gb cla
cdy me hoan toan khdng duoc xac dinh. Diéu

nay anh huéng rat I&dn dén cong tac chon giéng,
b&i vi gb 1a mot vat liéu sinh hoc do d6 ¢ su
bién ddng gitta cac cay ngay trong mét loai [7].
Bén canh d¢, kha sinh trwdng t6t clia mdi cay
khéng dong nghia véi chat lvgng gb ciing tét,
tham chi nhiéu nghién cttu d3 chi ra rang sinh
trwdng ty 1& nghich véi chat lwong gb. Dic biét,
Trai ly 13 cay 1y gb nén chat lwong gb cla cay
me phdi dwoc dénh gid. Vi vdy, can co nhitng
nghién ctru danh gia chat lvgng gb bang cong
nghé khéng pha hiay (khédng can chat ha cay)
trong cac dé tai bao tén ngudn gen lodi cay 1dm
nghiép 1ay gb nham Iwa chon dwoc cac cady me
khéng chi cé sinh trudng té6t ma con cé chat
lvong gb cao dé phuc vu nhan gidng.

Muc tiéu chinh cGa nghién cttu nay nham
ng dung cdng nghé séng trng suat dé du doan
nhanh dugc tinh chat gb Trai ly tai tinh Thai
Nguyén. Két qua cta nghién ctru s& cd y nghia
quan trong trong viéc xac dinh nhanh duoc cay
Trai ly ndo c6 tinh chat gb t6t, tir d6 cé thé duoc
Iwa chon dé lam cay me phuc vu cho qua trinh
nhan giéng.

2. PHUONG PHAP NGHIEN CU'U
2.1. Vat liéu nghién ctru

Céc cay gb Trai ly phan b6 ty nhién tai 3 xa
Sang Moc, Nghinh Tuong va Thugng Nung
thudc huyén V& Nhai, tinh Thai Nguyén. Pay la
cac xa cb rung ty nhién dwgc quan ly bdi Ban
quan ly rirng phong hd, dac dung tinh Thai
Nguyén. Sau khi tham van tir can b6 kiém 1am
cla Ban quan ly, ching téi thyc hién diéu tra su
phan b6 cay Trai ly theo tuyén tai moi xa (moi
x3 1 tuyén). Tai moi tuyén diéu tra, cac cd thé
Trai ly dwoc do cac chi tiéu sinh trwdng 13
dudng kinh ngang nguc - DBH (dudng kinh
duoc do tai vi tri cao 1,3 m tinh tir mat dat)
(Hinh 1A) va chiéu cao vut ngon. Cac cay Trai ly
duoc lya chon trong nghién cru nay la nhirng
cdy c6 duong kinh ngang nguc tir 15 cm trd |én.
2.2. Phwong phap nghién ciru
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Sau khi do chi tiéu sinh trudng, van téc
truyén sdng ng suat dugc do trén than cay
cho mbi ca thé Trai Iy bang thiét bj Fakopp
(Fakopp Microsecond Timer, Fakopp
Enterprise) theo phuong phdp trong nghién
clru cua Van Duong va cong su [8] (Hinh 1B).

Cam bién truyén va nhan dugc gén [&n than cay

! 4

Dé xac dinh duoc gid tri khdi lwong riéng co
ban cia mbi cay Trai ly, dung khoan ting trudng
(Haglof, Thuy Dién) khoan vao than cay tai vi tri
cao 1,3 m theo huwéng Bac - Nam véi d6 sau 10
cm (Hinh 2A). Khi khoan chi y hudng vao tam
cay, giltt mii khoan thang. Sau khi rit miii khoan
ra khoi cay, nhe nhang 1ay phan gb khoan duoc
ra, sau dé goi vao gidy thiéc, ghi ky hiéu, xép can
than trong hdp dwng mau, tranh [am giy mau
roi chuyén ngay téi phong thi nghiém trong
vong 24 gio. Tién hanh do thé tich mdi mau
bang thiét bi MD-300S (Hinh 2B). Sau d6 tién
hanh sdy mau trong td sdy véi nhiét dé 100 +
3°C trong 24 gi® cho dén khi dat khdi luong
khéng ddi. Gia tri khdi lvgng riéng co ban (KLR)
clia mdi mau dugc tinh bang cong thirc:

KLR =2 (1)
v
Trong do:

KLR 1a khéi lwvgng riéng co ban (g/cm?3);
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Hinh 1. Po dwong kinh ngang ngwc (A) va van

[an luot & vi tri 0,5 m va 1,5 m tinh tir mat dat.
Thoi gian truyén séng dwoc do 5 [an bang cach
tdc dong luc 1én cdm bién truyén. Van téc
truyén séng trng suat (SWV) duogc tinh bang
khodng céch truyén (1 m) chia cho gid trj trung

binh thoi gian cta 5 lan do.

10 3. g
N
Rt i

truyén song (rng suat trén cay Trai ly (B)

£ =

‘t6c

M I3 khéi lwgng mAau gb & trang thai kho kiét (g);

V 1a thé tich mau gb & trang thai twoi (cm3).

Gid tri m6 dun dan hoi udn tinh (E) do bang
phuong phap khéng pha hay (cong nghé séng
rng suat) dwoc xac dinh theo céng thirc trong
nghién ctru ciia Van Duong va cong sy (2018) [9]:

E = KLR x SWV? (2)

Trong do:

E 1a m6 dun dan hdi udn tinh xac dinh bang
céng nghé séng irng suat (GPa);

KLR: Khéi lwgng riéng co ban gb Trai ly
(g/cm?3);

SWV: Van tdc truyén séng (rng suat do trén
than dirng (m/s).

Cdc gia tri trung binh va dé léch chuan trong
nghién cttu nay duoc tinh todn bdi phan mém
R (Phién ban 3.2.4). Phan tich phuong sai
ANOVA duogc sir dung dé kiém tra liéu co su
khac biét cé y nghia thong ké cla cac thong s6
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SWV, KLR, E gilta ba dia diém nghién ciru. Dya
trén cac dir liéu thi nghiém, mé hinh héi quy
tuyén tinh don gian (Linear regression analysis)
dwoc xay dung gilta hai bién lién tuc bang

3. KET QUA VA THAO LUAN

Duwdi sy ho tro clia cdn bo Ban quan ly rirng
ddc dung, phong ho tinh Thai Nguyén va nguoi
dan dia phuong, nhdm tac gia da diéu tra dugc
07 cay Trai ly tai x3 Sang Mdc, 15 cay tai x3
Nghinh Tudng va 10 cay tai xa Thugng Nung
(day la nhitng cay cé duong kinh ngang nguc
l&n hon 15 cm, than thang, khéng phan canh va
khdng cé cac biéu hién sau bénh, khuyét tat).
Bang 1 trinh bay két qua trung binh chi s6 sinh
trudng co ban (dwong kinh ngang nguc va

phuwong phap binh quan nhd nhat. Hé s6 twong
quan (Pearson) dugc sir dung dé danh gia muirc
d6 twong quan gitta hai bién st dung trong moi
mo hinh.

(B)

Hinh 2. Khoan 1dy mau gb (A) va do thé tich mdi mau bang thiét bi MD-300S (B)

chiéu cao vit ngon) do trén cay Trai ly & mbi xa
cling nhw gid tri trung binh trén ca 3 xa. Gia trj
trung binh duwong kinh ngang ngwc Trai ly & ca
ba xa trong nghién ctru nay la 30,10 cm trong
do & xa Sang Moc la 26,26 cm, xa Nghinh Tuong
la 28,37 cm va & x3 Thugng Nung la 35,12 cm.
Trong khi d¢, gia tri trung binh chiéu cao vit ngon
Trai ly & ca ba x3 a 19,87 m, thap nhat & xa Sang
Méc la 17,99 m va cao nhat & x3 Thugng Nung la
21,87 m.

Bang 1. Thong s6 co ban chia Trai ly tai mdi dia diém nghién ciru

Pia diém S6 cay DBH (cm) Hun (M)
Sang Méc 07 26,63 +£5,34 17,99+2,18
Nghinh Tudng 15 28,37 £ 5,60 19,47 £ 2,07
Thuong Nung 10 35,12+5,40 21,78 £ 1,87
Téng 32 30,10+ 6,36 19,87 £ 2,44

Tuong quan gilra gia tri dwong kinh ngang
nguc va chiéu cao vit ngon cla cac cé thé Trai
ly trong nghién ctru nay cling dugc phan tich
nhu & Hinh 2. K&t qua nghién ctru d3 chira rang
dudong kinh ngang nguc Trai ly ¢ twong quan

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 2 (2024)

duwong véi chiéu cao vit ngon vadi hé sé twong
quan la r=0,79. Két qua nghién ctru nay la phu
hop vdi cdc nghién clru & cac loai phan bd tu
nhién, khi duong kinh than cay cang I&n thi cé
chiéu cao vut ngon ciing cang cao.
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Hinh 2. Twong quan giira dwéng kinh ngang nguwe va chiéu cao vat ngon Trai ly
(""": C6 y nghia théng ké vdi P < 0,001)

Bang 2 trinh bay gia tri van tdc truyén séng
&ng sudt (SWV), khéi luvgng riéng (KLR) va mé
dun dan héi uén tinh (E) do trén cay Trai ly tai
ba x3 Sang Méc, Nghinh Twong va Thuong
Nung thuéc huyén V& Nhai, tinh Thai Nguyén.
Gid tri trung binh chung cta cac chi s6 SWV,
KLR, va E & ba xa thudc huyén V& Nhai lan lugt
la 3696 m/s, 0,83 g/cm3, va 11,40 GPa. Day la
lan dau tién & Viét Nam cdng nghé séng tng
suat dwoc st dung dé dy doan chat lugng gb

cho loai Trai ly phan bd ty nhién tai huyén Vo
Nhai, tinh Thai Nguyén. Céng nghé nay da duoc
rng dung trén céc loai cdy rirng tréng & Viét
Nam. Cu thé, gia tri trung binh SWV khi do trén
cay ding Keo 14 tram la 3417 m/s [8], trén cay
ding Bach dan lai la 3341 m/s [10]. Nhu vay
gid tri SWV khi do trén than cay Trai ly tu nhién
la cao hon so v&i do trén loai Keo 1a tram va
Bach dan lai rirng trong.

Bang 2. Théng s6 van téc truyén séng (SWV), khdi lwgng riéng (KLR)
va mé dun dan héi uén tinh (E) do trén cay Trai ly

Dija diém S6 cay SWV (m/s) KLR (g/cm3) E (GPa)
Sang Méc 07 3750% £ 205 0,852+ 0,04 12,05 +£1,59
Nghinh Tudng 15 37077 £ 142 0,822+ 0,03 11,28°+1,00
Thugng Nung 10 36432+ 221 0,842+ 0,02 11,122 +1,24
Tong 32 3696 + 182 0,83+0,03 11,40 +1,23

Gia tri trung binh khéi lvgng riéng co ban
(KLR) ctia ca ba xa trong nghién cru nay (0,83
g/cm3) cao hon rat nhiéu so véi cac loai gb rirng
tréng nhu Keo 13 tram (0,54 g/cm3) [8], Keo tai
tugng (0,47 g/cm3) [11], hay Bach dan lai (0,52
g/cm?) [10]. Diéu nay la hoan toan phu hogp vi
Trai ly 13 loai gd quy thudéc nhém Il, cing nhém
v3i mét s6 loai nhu Tdu mat, Nghién, Sang
dao... [12].

Két qua phan tich phuwong sai ANOVA d3 chi
ra rang khong cé su khac biét (P > 0,05) cé v
nghta thdng ké gia tri SWV, KLR va E cla gb Trai
ly do tai ba xd Sang Mdc, Nghinh Tuong va
Thuong Nung. Cac tinh chat gb cla cung loai
ma khdac nhau thi thuvong duoc gidi thich boi
anh hudng cha diéu kién mdi truong song.
Trong nghién clru nay khong cdé sy khac biét cac
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tinh chat gd Trai ly phan b8 & ba x3 cé thé duorc
giai thich do ba x3 Sang Mdc, Nghinh Tuong va
Thugng Nung gan nhau va cung thudc huyén Vo
Nhai, do d6 khéng co su khac biét I&n vé diéu
kién khi hdu va mai trwong séng.

MG&i lién hé gitra van toc truyén song ing
suat (SWV) vai chi sé dudng kinh ngang nguc
(DBH) va chiéu cao vut ngon (Hvn) cho céc cay
Trai ly dwoc diéu tra trong nghién ctru nay cling
duogc kiém tra. K&t qua phan tich théng ké da
chi ra rang van téc truyén séng (ng suat cé
tuwong quan nghich vdi ca duwong kinh ngang
nguwc va chiéu cao vit ngon. Cu thé, hé s6 twong
quan gitra SWV va DBH la -0,54 (Hinh 3A), trong
khi d6 hé s6 tuong quan gitta SWV va Hy, 13 -
0,53 (Hinh 3B). K&t qua nay cho thay rang khi
gia tri duong kinh ngang nguc hodc chiéu cao
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vt ngon cua cdy Trai ly phan b6 tai huyén V&

truyén séng (rng suat do trén than cay Trai ly

Nhai, tinh Thai Nguyén cang |&n thi van t6c  cang gidm.
60
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Hinh 3. Twong quan giira van tdc truyén song rng suat véi duwdng kinh ngang ngue (A)
va chiéu cao vit ngon (B)
(**: C6 y nghia théng ké véi P < 0,01)

Khoi lwgng riéng (KLR) 13 mot trong nhitng
chi s6 quan trong nhat phan anh chat lvgng go.
KLR cling I& mdt chi s6 dé do dém (la ty s6 khéi
lwgng mau trén thé tich mau twong ng) va
thudng cé mai lién hé mat thiét véi nhiéu tinh
chat vat ly va co hoc khéc. Trong nghién clru nay
nhém tac gia cling thuc hién kiém tra mai lién
hé gilra van toc truyén séng &ng suat (SWV) véi

gia tri khéi lvgng riéng co ban (KLR) (Hinh 4).
Tuy nhién, khéng cé mdi lién hé cé y nghia
théng ké dugc tim thay gitta SWV va KLR & cac
cay Trai ly dwoc diéu tra trong nghién clru nay.
Diéu nay chi ra rang KLR cta gb Trai ly khong dé
dugc dy dodn tir gid tri van tdc truyén séng (rng
suat do trén than cay.

14

=
(N

KLR (g/cm?)
o
oo

oot

0.5
y = 1E-05x + 0,789
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0.2 r=0,07
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Hinh 4. Twong quan gitta van téc truyén séng (rng suat va khai lwong riéng go Trai ly
(ns: Khéng cé y nghia théng ké, P > 0,05)

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 2 (2024) 109



Ky thudt & Cong nghé

Trong nghién cru nay gid tri mé dun dan héi
udn tinh cla gd Trai ly (E) dwoc xac dinh bang
phuong phdp khéng pha hdy (cong nghé song
(rng suat) va dwoc tinh todn tir cic chisd KLR va
SWV nhu trinh bay trong phan phuong phap &
cdng thirc (2). Phan tich théng ké d3 chira rang
ca KLR va SWV déu ¢ twong quan thuén va cé
y nghia théng ké (P < 0,05) v&i gia tri E, tuy
nhién mic dd twong quan 1a khdc nhau. Cu thé,
hé s& tuwong quan gitta E va KLR 13 0,44 (P <
0,01) (Hinh 5A), trong khi d6 hé s6 tuwong quan
gitra E va SWV 130,93 (P < 0,001) (Hinh 5B). K&t
qua nay chi ra rang chi s6 SWV cé anh hudéng
dén gid tri E 1&n hon rat nhiéu so vdi chi sé KLR.
Do dd, ching ta cé thé s dung chi s6 SWV dé
du doadn nhanh duoc gid tri mé dun dan hoi
udn tinh cla gob Trai ly théng qua phuong trinh

y la gia tri m6 dun dan héi udn tinh (E);

x 1a giad tri vn t8c truyén séng (ng suat
(SWV) do trén than cay Trai ly.

Trong mot s6 nghién clu trwdc dé d6i vdi
cac loai gd rirng trong, nhdm tac gia cling tim
thay rang van téc truyén séng (rng suat cé anh
hudng rd rang dén cac tinh chat co hoc cla gb.
Cu thé, & loai Keo |4 tram thi hé s& twong quan
gilta van tdc séng (ng suat do trén than cay
drng vai gia tri moé dun dan hoiuén tinh 130,83
[7], trong khi d6 hé sé twong quan nay & Bach
dan 13 0,61 [9]. K&t qua nghién ciru nay cé y
nghia thuc tién quan trong khi cac nha 1am sinh
c6 thé sir dung cdng nghé séng rng suat dé dy
doan nhanh dugec chi sé E cho tirng cay Trai ly,
tir d6 cd thé lwa chon duwoc nhirng cay Trai ly cé
tinh chat gb cao k&t hop véi cac chi s sinh

twong quan: trwdng dé lam ciy me trong qua trinh chon loc
y =0,0063x — 11,799. va nhan giéng nguén gen Trai ly tai huyén Vo
Trong dé: Nhai, tinh Thai Nguyén.
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Hinh 5. Twong quan gitta mé dun dan héi udn tinh (E) vé&i (A) khéi lwong riéng (KLR) va (B) van téc
truyén séng rng suat (SWV)

(**: C6 y nghia théng ké vdi P < 0,01; *
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**: C6 y nghia théng ké vdi P < 0,001)
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Ky thudt & Céng nghé

4. KET LUAN

Mét sb két quad chinh dat dugc tir nghién
clru nhu sau:

- Gia tri trung binh chung cha cac chi sé
SWV, KLR, va E & ba xa Sang Mdc, Nghinh Twong
va Thuong Nung thudc huyén V6 Nhai, tinh Thai
Nguyén lan luot 1a 3696 m/s, 0,83 g/cm3, va
11,40 GPa. K&t qud phan tich phuong sai
ANOVA d3 chi ra rang khdng cé su khac biét (P
> 0,05) cé y nghia thdng ké gia tri SWV, KLR va
E cQa gb Trai ly gitra ba xa.

- SWV c6 twong quan nghich (P < 0,05) véi
cac chi sé duwong kinh ngang ngwc va chiéu cao
vUt ngon cay Trai ly, trong khi dé khéng c6 mai
lién hé cé y nghia théng ké dwoc tim thay (P >
0,05) gitta SWV va KLR.

- SWV cé anh huéng rd rang dén gia tri E khi
hé sé twong quan gitta SWV va E 13 0,93 (P <
0,001). Diéu nay goi y rang cong nghé séng rng
suat co thé dugc sir dung dé dy doan nhanh gia
tri E cGa gob Trai ly nhdm phuc vu cdng tac chon
loc dugc cay Trai ly cé tinh chat co hoc cao dé
nhan giéng.
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