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TOM TAT

Quan bao trong gd ciy hat tran twong ty nhu sgi gb trong gd cAy hat kin c6 nhiém vu co hoc nang d than cay,
ngoai ra con 1am nhiém vy dan tmyén nude va dinh dudng nudi cdy, do d6 kich thudce quan bao 1a yéu t6 quan
trong anh hudng dén cac tinh chit cia gb va bién dong theo tudi cay. Nghién ctru nay nhim danh gia anh
huong cua tudi dén sy bién dong kich thudc quan bao cia gd Thong ma vi trong tai Cao Bang. Két qua nghién
ctru cho théy: (1) B1en dong kich thuéc theo huéng ban kinh: O phan gd som gia tri duong kinh quan bao,
duong kinh khoang rong va chleu day vach quan bao & vi tri gin vo ludn cao hon & vi tri gan tdm. Tuy nhién,
phan tich thong ké d chi ra rang chi c6 su khac biét c6 ¥ nghia thong ké (P < 0,05) véi gid tri kich thude quan
bao giita hai vi tri R1 va R2 ¢ tudi 18 va tudi 24, khong c6 su khac biét ¢ ¥ nghia thong ké (P > 0,05) voi gia
tri kich thudc quan bao giira hai vi tri R1 va R2 & tudi 12 mic du gia tri trung binh & R2 cao hon & vi tri R1.
(2) Bién dong kich thude quan bao theo tudi cay: O ca phan gd som va g mudn, chiéu day vach quan bao déu
¢6 xu huéng tang khi tudi cdy tang 1én. Gia tri chiéu day vach quan bao 16n nhét [y tudi 24 (1,38 pm & phan go
som va 2,90 pm & phan gd muon) va thap nhit 1a ¢ tudi 12 (1,05 pm & phan gd som va 2,20 ym ¢ phan g&
mudn). Chiéu day vach quan bao 13 yéu t6 anh huong rd nhit dén khéi luong riéng cua gd Thong ma vi khi
giai thich dén 66% su bién dong gia tri khéi luong riéng.

Tir khéa: Khdi lugng riéng, kich thude quan bao, quan bao, Thong ma vi, tudi cay
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SUMMARY

Tracheids in softwood are similar to fibers in hardwood, which have the mechanical task of supporting the tree
trunk, in addition to carrying out the task of transmitting water and nutrients to feed the tree. Therefore
tracheid dimenssion is an important factor affecting the wood properties and varies with the age of the tree.
This study aims to evaluate the effect of age on tracheid dimenssion of Pinus massoniana planted in Cao
Bang. Research results showed: (1) Variation in tracheid dimenssion along the radius direction: In the
earlywood, the values of tracheid diameter, lumen diameter and cell wall thickness near the bark were always
higher than those near the pith. However, statistical analysis showed that there was only a statistically
significant difference (P < 0.05) in the value of tracheid dimenssion between two radial positions R1 and R2 at
age 18 and age 24, while there was no statistically significant difference (P > 0.05) in the value of tracheid
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dimenssion between two positions R1 and R2 at age 12 although the average value at R2 was higher than at
position R1. (2) Variation in tracheid with tree age: In both earlywood and latewood, cell wall thickness
tended to increase as tree age increases. In this study, the highest cell wall thickness value was at age 24 (1.38
pum in earlywood and 2.90 um in latewood) and the lowest was at age 12 (1.05 pum in learlywood and 2.20 um
in latewood). Cell wall thickness is the factor that most clearly affects the density of Pinus massoniana wood,
explaining up to 66% of the variation in wood density value.

Keywords: Wood density, cell dimensions, tracheid, Pinus massoniana Lamb., tree age

L. DPAT VAN PE

Tudi cdy c¢6 anh huéng dén mot s6 cau tao va
tinh chit ciia gd ndi chung (Zobel va Van
Buijtenen, 1989). Bén canh d6, gb 1a mot loai
vat liéu sinh hoc nén mdi loai cay khac nhau c6
su bién dong cac tinh chét gd (theo hudng tir
tam ra vo hodc tir gbc dén ngon) 1a khac nhau.
Trén thé gi6i da c6 nhitng nghién ctru vé anh
huong cia tudi cdy dén su bién dbi cac tinh
chit gd. Tuy nhién, hau hét cic nghién ctru chu
yéu tap trung & cac loai g 14 rong va cac tinh
chat vat 1y va co hoc (Makino et al., 2012;
Duong et al., 2021).

O g6 14 kim, quan bao doc 1a thanh phan cau
tao chu yéu, chiém ty 1& trung binh 90% thé
tich. Pay 14 thanh phan quan trong dé phan biét
g6 14 kim va gb 14 rong va la yéu td anh hudng
quyét dinh dén tinh chat co 1y cia gd cay l4
kim (Vi Huy Dai et al., 2016). Adenaiya va
Ogunsanwo (2016) di nghién ciru sy bién dong
mot s6 ddc diém giai phau & gb Thong caribe
(Pinus caribaea) 31 tudi trong tai Nigeria. Tac
gia d chi ra gia tri trung binh khéi luong riéng
130,50 g/cm?, chiéu dai trung binh ctia quan bao
la 2,31 mm, duong kinh quan bao 1a 53,25 pum,
duong kinh khoang réng quéan bao 1a 32,33 um
va chiéu day vach quan bao 1a 10,44 pm. Trong
mot nghién ctru khac, Miller va dong tac gia
(2019) di bao cao cac dic diém giai phiu ¢
Thong taeda (Pinus taeda) 2 - 3 tudi véi gia tri
trung binh dudng kinh quan bao doc bién dong
tir 19,70 dén 23,10 um, chiéu day vach quan

bao bién dong tir 2,15 dén 3,3 pm. C6 rat it cac
nghién ctru vé anh hudng cta tudi dén sy bién
dong cac dic diém giai phau ¢ gb Thong ma vi
dugc tim thay.

Thong ma vi (Pinus masoniana Lamb) duogc
nhap vao trong ¢ Viét Nam tir trude ndm 1945
va phét trién rong & mot sd tinh phia Bic nhu
Lang Son, Cao Bing, Quang Ninh,... Loai nay
d3 dan duoc trong phd bién & khip cac tinh
Viét Nam. Cao Bang la mét trong nhimg tinh
c¢6 diéu kién sinh truong thich hop trong loai
Thong ma vi dé san xuét kinh té va che phu
dat. Go Thong ma vi thuoc nhom V, 1a loai gs
nhe, c6 ty trong 0,39 - 0,49, ¢ giai doan sau 12
tudi co thé dat 0,59, thich hop cho san xuét
gidy, van boc, van dim va d6 moc (Vii Huy
DPai et al., 2016).

Cho dén nay nhitng nghién ctru vé Thong ma vi
& Viét Nam chi yéu tap trung vao danh gia kha
ning sinh truéng, chon giéng, chéng chiu sau
bénh ciing nhu san luong gé (Nguyén Huy
Diing, 2001). Nhitng nghién ctru lién quan dén
chat lugng gd Thong mi vi trdng & Viét Nam
noi chung, dac biét l1a cac nghién ctru lién quan
dén diac diém giai phiu bén trong cua than ciy
cling nhu anh hudng cua tudi dén sy bién dong
céc dic diém phau gd hién nay con han ché. Do
d6, muc ti€u chinh ctia nghién clru nay la danh
gia dugc anh huong cua tudi dén su bién dong
kich thuéc quan bao gd Thoéng ma vi trong tai
huyén Triung Khéanh, tinh Cao Béang. Dua trén
két qua dat duoc, mbi lién hé gitta kich thudc
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quan bao va gia trj khéi luong riéng cia gb
Thong ma vi cling dugc nghién ctu. Pay la
mot nghién ctiru co ban, do d6 két qua nghién
ctru s& bd sung thém cac thoéng tin cho viéc
danh gia chat lugng gb loai cay Thong ma vi.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Dbi tuong trong nghién ctru nay 1a rimg tréng
Thong ma vi tai huyén Trung Khénh, tinh Cao
Bang & tudi 12, 18, va 24. Tong cong 1a 15 cay
dugc lwa chon (mdi tudi 5 cdy) lam cdy miu
dua trén mét sd dic diém nhu phat trién binh
thuong, co than thang va khéng co cac biéu
hién cua sau bénh va khuyét tat. Cac cdy mau
duoc thu thap vao thang 10/2022. Trudc khi
cit, huéng Pong Bic - Tay Nam duoc danh
dau 1én than cay. Gia tri trung binh duong kinh
ngang nguc do tai 1,3 m tinh tor mat dat, chiéu
cao viit ngon cua cic cdy mau ¢ mdi tudi va toa
d6 rumg trong 1dy miu duoc trinh bay & bang 1.

Bang 1. Thong tin co ban cua cac cdy mau
Thong ma vi ¢ tudi khac nhau

Sé -
Tubi lwong D13t Hvnto (M) Tge: do nrng
A X (cm) lay mau
cay mau
E00586228
12 16, 1
> 6.9 o N02533259
E 77
18 5 21,1 14,2 00585779
N02533118
E00579147
24 5 23,0 14,7 00579
N02527258

Chu thich: D sp la gid tri dwong kinh ngang nguc trung
binh ciia cdc cdy mau; Ho la gid tri chiéu cao vit ngon
trung binh ciia cdc cdy mau.

Tir mdi cy mau, mot thot gd ¢ chidu day 30
mm dugc cit tai vi tri do duong kinh Dy3. Tu
moi thdt gd, mot thanh gb co kich thude: Vo -
tam - vo (hudng xuyén tdm) X 30 mm (hudng
tiép tuyén) x 20 mm (hudéng doc thd) duoc cit
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theo hudng Pong - Tay. Sau do, tir mdi thanh gb
cit lay 2 mau gd nho co kich thudc 20 mm
(hudng xuyén tdm) x 20 mm (hudng tiép tuyén)
x 20 mm (huéng doc thé) tai vi tri gan tdm (R1)
va gan vo (R2) ¢ hudng Pong dé thuc hién cac
thi nghiém xac dinh khdi luong riéng va kich
thuéc quan bao doc (duong kinh quan bao,
dudong kinh khoang rdng va chiéu day véach
quan bao tai phan gd som va gb mudn). Cac
mau gd duoc cit & vi tri gin tAm va gan vo
nham muc dich 14y dugc phan gd non (gan tam)
va phan gb truong thanh (gin vo) & mdi tudi.
Hinh 1 14 hinh 4nh mit cit ngang cia mau gb
Théng mé vi chtra phan gd sém va gb mudn.

Hinh 1. Mit cat ngang chita ca phan gd sém va
g0 mudn Thong ma vi

2.2. Phwong phap nghién ciru

Mau g& & mdi tudi sau khi cit & vi tri R1 va R2
dugc 6n dinh trong phong thi nghiém tiéu
chuan (Vién Nghién ctru va Phat trién Lam
nghi€p, Truong Pai hoc Nong Lam Thai
Nguyén) & nhiét do 20°C va d6 am 60% va duy
tri dén khi dat khdi luong khong d6i. Khdi
lwong riéng ciia mdi mau gd duoc do bang thiét
bi MD-300S (Nhat Ban) (do khéi lugng riéng
clia nude 1a 1 g/em? nén ty trong gd ciing la
khéi luong riéng cua gd). Phuong phéap do kich
thudc quan bao duoc thyc hién theo phuong
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phap trong nghién ctru cia Duong va ddng tac
gia (2020). Tir mdi mau gb, 2 dén 3 lat gb
mong (day 20 pm) dugc cit bang may cat
chuyén dung (sliding microtome) ¢ mat cit
ngang. Tiép theo, cac lat gd mong duoc khir
nudce va dua 1én lam kinh dé quan sat dudi kinh
hién vi huynh quang (Olympus IX53P1F, Nhat
Ban). Cac hinh anh dé do kich thudc quan bao
dugc phong dai 40 1an. 60 quan bao c6 kich
thude 16n nhat (30 quan bao & phan gd sém va
30 quan bao & phan gd mudn) tai mdi mau cit
dugc chon dé do kich thuéc bang phan mém
ImageJ. Cac quan bao & phan gb sém va gb
muédn duge lua chon dé do nam sat ranh gioi
gitra hai vong nim ¢ giita mau duoc cit. O mdi
quan bao dugc chon, duong kinh quan bao va
duong kinh khoang rong dugc do theo ca hai
chiéu xuyén tdm va tiép tuyén. Gia tri chiéu
day vach quan tinh bang hiéu sé duong kinh
quan bao va dudng kinh khoang rong rdi chia
2. Gié tri duong kinh quan bao, duong kinh
khoang réng va chiéu day vach quan bao & mdi
vi tri gb sém va gd muon 1a gia tri trung binh tir
30 quan bao theo ca hai chiéu xuyén tam va
tiép tuyén.

2.3. Phwong phap xir Iy s6 liéu

Céc gia tri trung binh va dd 1éch chuan cua
duong kinh quan bao, duong kinh khoang rong
va chiéu day vach quan bao gd Thong ma vi &
tudi 12, 18, va 24 duoc tinh toan bang phan
mém théng ké R (Phién ban 3.2.4). Phan tich
T-test dugc su dung dé kiém tra liéu c6 su khac
biét c6 ¥ nghia théng ké cua cac chi sb trén
gitra vi tri gan tdm va gan vo. Phan tich phuong
sai ANOVA dugc st dung dé kiém tra anh
hudng cua tudi dén su bién dong kich thude
quan bao. Phan tich tuong quan cling duoc
thyc hién dé kiém tra méi lién hé giita gia tri
khdi lugng riéng va kich thudc quan bao théng
qua gia tri hé sb xac dinh (R?).

III. KET QUA VA THAO LUAN

3.1. Sw bién ddng kich thwéc quéan bao theo
hwéng ban kinh

Gié tri trung binh va do Iéch chuan kich thuéc
quan bao tai vi tri gin tAm va vi tri gan vo &
phan gd som va gd mudn trong mdi tudi duoc
trinh bay & bang 2. O phin gd sém, gia tri
trung binh duong kinh quan bao, duong kinh
khoang rdng va chiéu day vach quan bao & vi
tri gan vo luén cao hon & vi tri gan tam. Tuy
nhién, phan tich thong ké di chi ra rang chi c¢6
su khac biét c6 y nghia théng ké (P < 0,05) gia
tr1 kich thudc quan bao gitra hai vi tri R1 va R2
khi cdy ¢ tudi 18 va tudi 24, trong khi do
khong co su khac biét c6 ¥ nghia théng ké (P >
0,05) gié tri kich thudc quan bao gitra hai vi tri
R1 va R2 khi cdy ¢ tudi 12, mic du gia tri
trung binh ¢ R2 cao hon ¢ vi tri R1.

Xu huéng bién dong kich thudc quan bao &
phan gd mudn la tuong ty nhu & phan gd sém
khi gi4 tri duong kinh quan bao, duong kinh
khoang rdng va chiéu day vach quan bao khong
c¢6 su khac biét co ¥ nghia théng ké giira vi tri
gan tdm va vi tri gdn vo khi cdy & tudi 12.
Trong khi d6, khi cay & tudi 18 va 24, gia tri
kich thudc quan bao & vi tri gan vo ludn ludn
cao hon 10 rang (P < 0,05) so voi gia tri do ¢ vi
tri gan tam.

Két qua nghién ctu cua Adenaiya va
Ogunsanwo (2016) & gd Thong caribe (Pinus
caribaea) trong tai Nigeria v6i cac gia tri
duong kinh quan bao (53,25 pm), duong kinh
khoang rdng (34,86 pum) va chiéu day vach
quan bao (9,2 um) la cao hon véi cac gia tri
trong Gng trong nghién ctru nay. Diéu nay co
thé dugc giai thich boi anh huoéng cua loai
cling nhu cua tudi, khi d6i twong Thong
caribe trong nghién cuu cua Adenaiya va
Ogunsanwo (2016) 1a ¢ tudi 31, trong khi d6
trong nghién ctru nay ddi twong nghién ciru 1a
tir 12 dén 24 tudi.
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Bang 2. Sy bién dong kich thude quan bao & gd sém va gd mudn theo hudng ban kinh

Tudi (nam)
Kich thwéc quan bao 12 18 24
R1 R2 R1 R2 R1 R2
G6 som
B 24,412 25,032 24,490 29,092 24,10 31,992
Puong kinh quan bao (um)
SD 3,52 3,49 3,47 3,66 4,39 5,72
- B 22,322 23,972 21,630 27,372 21,690 28,892
Buwdng kinh khoang rong (um)
SD 3,49 3,52 3,45 3,97 4,20 5,43
. B 1,042 1,062 1,05 1,242 1,21° 1,552
Chiéu day vach quan bao (um)
SD 0,22 0,34 0,25 0,27 0,24 0,29
G6 muon
B 21,242 21,672 18,510 23,452 18,930 22,942
Puong kinh quan bao (um)
SD 2,04 2,86 3,16 4,46 3,56 2,76
- B 16,922 17,202 14,60° 18,582 13,370 16,922
BPuwdng kinh khoang rong (um)
SD 1,88 2,61 2,98 4,04 2,75 2,47
. B 2,162 2,232 1,95 2,442 2,78° 3,012
Chiéu day vach quan bao (um)
SD 0,32 0,52 0,37 0,59 0,69 0,57

Chui thich: R1 - vi tri gdn tam; R2 - vi tri gdn vo, TB - gia tri trung binh; SD - d¢ léch chudn.
Chit cdi a - b trong ciing 1 hang dé chi sw khdc biét c6 Y nghia thong ké gia tri kich thude quan bao giita hai vi tri
ban kinh trong méi tuéi.

So sanh gia tri kich thuéc quan bao do & phan  cic gia tri nay do & phan g mudn. Trong khi

gd sém va gd muon (hinh 2) cho thiy gia tri do, gia tri trung binh chiéu day vach quan bao
trung binh dudng kinh quan bao va duong kinh & phan gd mudn lai cao hon so véi gia tri nay
khoang rong quan bao & phan gd sém (ca vi tri do & phan gd sém (ca vi tri gin tAm va gan vo)

gan tdm va gan vo) ludn ludn cao hon so véi

O tat ca cac tuoi trong nghién clru nay.

Hinh 2. Hinh anh mit cit ngang quan bao doc ctia Thong ma vi do & phan gd sém (trai)
va gd mudn (phai) & vi tri gan vo (R2) (cdy sb 3, tudi 24)
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3.2. Anh huéng cia tudi dén sw bién dong
kich thudc quan bao

Pé kiém tra anh huong cua tudi dén sy bién
dong kich thudc quan bao thi gia tri trung binh
(vi tri gin tAm va gan vo) duong kinh quan bao,
dudng kinh khoang rdng va chiéu day véach
quan bao duoc tinh cho timg tudi. Két qua phan
tich théng ké da chi ra rang tudi c6 anh huong 16
rang dén su bién dong kich thudc quan bao gb
Thong ma vi, ngoai trur gia tri duong kinh quan
bao & phan gb mudn (bang 3).

O phan gb sém gia tri duong kinh quan bao &
tudi 12, 18, va 24 1an luot 1a 24,72 um, 26,79
um, va 28,05 pum, trong khi 6 & phan gd muodn
cac gia tri twong ung lan luot 1a 21,45 pm,
20,98 pum, va 20,94 um (bang 3). Phan tich
phuong sai ANOVA chi ra tudi c6 anh huong
16 rang dén duong kinh quan bao & phan gb
som, tuy nhién gid tri nay khong c6 sy khac

biét giita cac tudi ¢ phan gb mudn, khi chi s6 P
1a 0,490.

Puong kinh khoang réng quan bao ¢ phan gb
som c¢6 xu hudng ting khi tudi cdy ting.
Puong kinh khoang réng phan gb sém & tudi
12, 18, va 24 lan luot 1a 23,14 pum, 24,50 pm,
va 25,29 pm. Trai lai, & phan gd mudn dudng
kinh khoang rdng lai c6 xu huéng giam dan theo
tudi, cu thé dudng kinh khoang rong & tudi 12,
18, va 24 lan luot 13 17,06 um, 16,59 pm, va
15,14 pum.

O ca phan gd sém va gb mudn, chiéu day vach
quan bao déu c6 xu hudng ting khi tudi cay
ting 1én. Trong nghién ctru ndy, gia tri chiéu
day vach quan bao 16n nhit 1a ¢ tudi 24 (1,38
pum ¢ phan gd sém va 2,90 pm & phan gb
mudn) va thap nhat 13 & tudi 12 (1,05 pm &
phan gd sém va 2,20 um & phan g& mudn)
(bang 3).

Bang 3. Anh hudng cta tudi dén su bién dong kich thude quan bao Thong ma vi

Kich thwéc quan bao Tubt (nam) P-value
12 18 24

G6 sé&m

Buwong kinh quan bao (um) 24,72 + 3,51 26,79* + 4,24 28,05 + 6,44 0,000
Puwong kinh khoang réng (um) 23,14Y + 3,59 24,509 + 4,69 25,29% + 6,04 0,003
Chiéu day vach quan bao (um) 1,05Y + 0,29 1,15Y £ 0,28 1,38%+ 0,32 0,000
G6 muén

Puwong kinh quan bao (um) 21,45¢+ 2,48 20,98 + 4,58 20,94x + 3,76 0,490
Puwong kinh khoang réng (um) 17,06 £ 2,27 16,59 + 4,06 15,14Y £ 3,15 0,000
Chiéu day vach quan bao (um) 2,20+ 0,43 2,20¥ £ 0,54 2,90+ 0,64 0,000

Chil thich: ChiF cdi x - y trong cing 1 hang dé chi s khéc biét co y nghia thong ké gid tri kich thudc quan bao giita 3 tuoi.

3.3. Twong quan giira gia tri khodi lwong
riéng va kich thuwéc quan bao

Pé kiém tra mbi lién hé giira kich thudc quan
bao va gia tri khdi lugng riéng ciia Thong ma
vi, thi tuong quan gitra duong kinh quan bao va
khdi luong riéng (hinh 3); duong kinh khoang
rong va khéi luong riéng (hinh 4); chiéu day
vach quan bao va khdi luong riéng (hinh 5)
duoc nghién cuu.

Gia tri trung binh cua kich thudc quan bao
(duong kinh quan bao, duong kinh khoang
rong va chiéu day vach quan bao) cua 5 ciy &
vi tri gan tdm (R1) va gan vo (R2) véi gia tri
trung binh khéi luong riéng twong ung cua 5
cdy ¢ vi tri R1 va R2 & ba tudi 12, 18, va 24
dugc str dung dé tinh toan hé sé twong quan
thong qua phan mém thong ké R.
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Hinh 3. Tuong quan gitta khdi luong riéng va duong kinh quan bao

Mdi lién hé giita khdi luong riéng v6i dudng nghia rang gia tri duong kinh quan bao co it
kinh quan bao duoc thé hién & hinh 3. Két qua  anh hudng va chi giai thich khoang 38% su
nghién ctru chi ra hé s6 xac dinh R*=0,38. H¢  bién dong gié tri khéi luong riéng cua Thong
sO xac dinh gitta gia tri khdi lwong riéng va  ma vi,

duong kinh quan bao 1 thap. Diéu nay c6 y
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Hinh 4. Tuong quan gitta khdi luong riéng va duong kinh khoang rdng

Méi lién hé gitta khéi lwong riéng voi dudng  dudng kinh khoang rdng giai thich chi khoang
kinh khoang rong duoc thé hién ¢ hinh 4. Két 26% su bién dong gia tri khdi luong riéng cia
qua nghién ctru chi ra hé s6 xac dinh R =0,26. Thong mi vi.

Diéu nay co y nghia rang sy bién dong cua

122



Tap chi KHLN 2023

Duong Vin Doan et al., 2023 (S6 6)

e
w

S S
NS} V8]

Chiéu day vach quan bao (um)
(=]
\S}

y=3,7997x - 0,1785

01 R2=0.66
01
00
000 000 000 001 001 001 001

Khéi lugng riéng (g/cm3)

Hinh 5. Tuong quan giita khéi lugng riéng va chiéu day vach quan bao

So vo6i duong kinh quan bao va duong kinh
khoang rdng, chidu day vach quan bao c6 mdi
lién hé chit ché hon nhiéu voi gia tri khéi
luong riéng so véi gid tri duong kinh quan bao
va dudng kinh khoang rdng. Hé sd xac dinh
gifta chidu day vach quan bao va khéi luong
riéng 14 0,66 (hinh 5). Diéu nay ¢ y nghia rang
chiéu day vach quan bao giai thich 66% su bién
dong gia tri khdi luong riéng ctia Thong ma vi.

IV. KET LUAN

Két qua nghién ctru danh gia anh huong cua
tudi dén su bién dong kich thudc quan bao cua
gd Thong ma vi trong tai Cao Bang cho thiy:
Xu hudng su bién dong kich thudc quan bao &
phan gb sém va gd muon la tuong tw nhau khi
gid tri duong kinh quan bao, dudng kinh
khoang rdng va chiéu day vach quan bao khéng
c¢6 su khac biét co y nghia théng ké giira vi tri

gan tdm va vi tri gan vo ¢ tudi 12. Trong khi do,
& tudi 18 va 24 gi tri kich thudc quan bao & vi
tri gan vo ludn ludn cao hon 1 rang (P < 0,05)
so voi gia tri do ¢ vi tri gan tam. Gi4 tri trung
binh duong kinh quan bao va dudng kinh
khoang rdng quan bao & phan gd sém (ca vi tri
gan tdm va gan vo) ludn ludn cao hon so véi
cac gia tri ndy do & phan gd mudn. Trong khi
do, gia tri trung binh chiéu day vach quan bao
& phan g6 mudn lai cao hon so véi gia tri nay
do & phan gd sém (ca vi tri gan tim va gan vo)
& tat ca cac tudi. Tudi cdy c6 anh hudng rd
rang dén sy bién dong kich thuéc quan bao,
ngoai trir gia tri duong kinh quan bao ¢ phan
g6 muodn. Chiéu day vach quan bao 13 yéu td
anh hudng rd nhat dén khéi luong riéng khi
giai thich dén 66% su bién dong gia tri khdi
luong riéng.
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