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The study evaluated the biological, anatomical, and growth
characteristics of sandalwood (Santalum album L.) grown in Phu Tho
province. Morphological samples were collected in Hanoi and Phu
Tho. Growth indicators and correlation models were evaluated on the
sandalwood planting model in Dao Xa commune, Thanh Thuy
district, Phu Tho province. The research results have described the
morphological and anatomical characteristics of the plant's stem,
leaves, and roots. At the time the tree is four years old, the average
growth rate of D, is 1.35 cm per year (D, reaches 5.89 cm), that of Hyy,
is 0.75 m per year (Hyn reaches 3.33 m), Dy is 0.33 m per year (D
reaches 1.48 m). Hy, and D, have a robust correlation; the Power
function simulates it: Hvn = 0.675 x D%, D, and D, have a robust
correlation; the S function simulates it: D; = 2.718(0:438 - 1.137/Do). o4
insect species and 01 harmful spider species have been detected,
causing damage to leaves and stems; encounters are rare. Sandalwood
adapts quite well when they are grown on hilly soil conditions in Phu
Tho province.
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Nghién ciru nham danh gia dic diém sinh hoc, giai phau va kha ning
sinh truéng cua cdy Pan hwong trang trong tai Phi Tho. Céc mau
nghién ctu hinh thai dugc thu thap tai Ha Noi, Pha Tho. Banh gia
cac chi tiéu sinh truéng, mé hinh twong quan dwgc thyc hién trén mo
hinh trong Pan hwong tring tai xi Pao X4, huyén Thanh Thuy, tinh
Phi Tho. Két qua nghién ctru da mo ta duge déc diém hinh thai, gidi
phau céc bo phan than, 14, ré cua cdy. Tai thoi diém cay 4 nam tudi
c6 tdc do tang truong binh quan cua D, 1a 1,35 cm/nim (D, dat 5,89
cm), cua Hu 1a 0,75 m/nam (Hv dat 3,33 m), D¢ 1a 0,33 m/nam (D¢
dat 1,48 m). Hyn v Do c6 mbi tuong quan rat chit va duoc md phong
theo ham Power: Hvn = 0,675 x D%, Dy va Do ¢6 mdi tuong quan
rat chit va duoc md phong theo ham S: Dy = 2,718(0438 - 1137/D0) - 43
phat hién dugc 04 loai con trung va 01 loai nhén gay hai tren la
cay, than; muc do bat gap rat it. Cay Dan huong trang thich ting
khé tot khi trong trén diéu kién dat doi tai tinh Pha Tho.
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1. Gigi thiéu

Cay Pan huong tring (Santalum album L.) 1a cay g nh& c6 chu ky san xuat tir 10 - 15 nam,
thudc ho Pan huong (Santalaceae) co xuat xt tir An Po. Pan hwong tring cé gié tri kinh té cao, cac
b6 phan cua cly déu duoc sir dung: tinh dau chiét xuat tir 16i g, ré (B-santalol) duoc st dung trong
hau hét céc loai nuéc hoa va my pham, c6 tac dung 1am sach va thom da, 1am me vét tham sam trén
da; la dung lam tra, lam gdi dau gitp luu thong mau va cii thién ching mat ngu, giam stress [1].
ban huong trang trong tai Tamil Nadu, An D¢ cho thiy, cay ra hoa dau qua vao hai thoi diém
chu yéu 1a thang 7 dén thang 10 va thang 12 dén thang 3 nim sau, cum hoa c6 chiéu dai x rong la
6,93 cm x 2,97 cm; qua c6 kich thudc tr 11,1 - 12,4 mm [2]. Khi dénh gid sinh truéng coa 30
dong Dan huong trang tai Tamil Nadu, An Do, dong FCRISA 16 (Mysore) c6 kha ning sinh
trudng tot nhat tai thoi diém cay 180 ngdy sau trong, co Chleu cao cdy dat 26,28 cm, duong kinh
gbc dat 1,21 cm, s 1a dat 24,33 14 [3]. Loai Pan hwong tring trong tai Indonesia c6 dic diém la
loai g6 nho, phan nhanh nhiéu, c6 chiéu cao khoang 6 m, duong kinh than dudi 20 cm; cay sinh
truong cham, duong Kinh & vi tri ngang nguc tang truong 1 - 2 cm/nam [4]. Cay Dan huong tring
tam nam tudi tai Karnataka, An D¢ c6 dwong kinh tai vi tri ngang nguc trung binh 13 6,12 cm,
chiéu cao vat ngon trung binh la 6,02 m [5]. Li va cong su (2021) da str dung hoa chat dé kich
thich tao tdm gd cho cdy Pan huong tring nim nim tudi tréng tai Quang Doéng, Trung Quéc;
trong d6 sir dung 2 mM hydrogen peroxide gitip ting duwong kinh gbc tir 7,57 cm Ién 8,47 cm;
duong kinh & vi tri 1,3 m tang tir 6,93 cm 1én 7,42 cm sau 1 ndm; chiéu cao cdy ting tir 5,45 m
Ién 5,70 m [6]. Rot va cong su (2022) da xac dinh loai Cajanus indicus va Cajanus siamea la cay
ky cha phi hop cho trong Pan huong trang tai Gujarat, An Do, tai thoi diém nam nam sau trong,
cdy dat duong kinh 5,07 cm, chiéu cao 2,69 m [7]. Theo Yang va cong su (2013), ham lugng
gamma aminobutyric acid (GABA) trong 1a Dan huong tring 1a 7 pg/g; GABA theo dudng ubng
c6 tac dung giam lo lang, hd tro diéu tri rdi loan ting dong [8]. Pan va cong su (2016) di xac
dinh ham lugng vitexin va isovitexin trong 14 Pan huong tring dat 2,14% va 2,23%, cd tac dung
hd trg didu tri hoi ching lipid mau [9]. Nguyén Thi Hong Gam va cong su (2023) di xac dinh
trinh ty DNA ma vach phan doan matK, rbcL va ITS ¢6 kich thudc lan luot 12 805 bp, 688 bp va
434 bp phuc vu cho giam dinh loai Pan hwong tring trong tai Viét Nam [10].

Phu Tho la tinh thuoc khu vyc trung du, mién ndi c6 nhiéu loi thé vé dat dai voi 296.930 ha
dat ndng nghi¢p va 120.538,8 ha dét riing san xuat. DAt rirng san xuat hién nay & Pha Tho chu
yéu trong cay keo, bach dan, bo dé, lat, md,... cho gia tri thu nhap & muc trung binh. Cay ban
huong trang mai dugc Bo Nong nghi¢p va Phat trién ndng thdn cong nhan la glong cay trong 1am
nghiép [11]. Cay chiu duoc han, trong duoc trén dat ddi c6 ting dat day va do doc dudi 25°. Pan
huong trang duoc trong thir nghiém tai Phi Tho tir ndm 2019 tai xa Pao X4, huyén Thanh Thuy;
cac két qua nghién ciru v& loai ndy & Viét Nam con rét it. Bé co co s cho viéc mé rong dién tich
tréng cay Pan hwong tring trén dat ddi tai Phi Tho, ching t6i tién hanh danh gia dic diém sinh
hoc, giai phau va sinh trudng cua ciy Pan hwong tring trong nghién ciru nay.

2. Vat li¢u va phwong phap nghién ciu
2.1. Vat ligu, thoi gian, dia diém nghién ciru

Mau vat nghién ctiru dic diém sinh hoc, giai phau la canh, 14, hoa, qua duogc thu thap tai xa
Binh Yén - Thach Thét - Ha Noi, xd Dan Quyén - Tam Néng - Pht Tho, xd Pao Xa - Thanh
Thay - Phi Tho. Ky hiéu mau nghién ciru P.T.Loan 1, 2, 3 (2021). Mau vat dugc luu trit tai Vién
Nghién ctu ing dyng va phat | trién, "Truong Dai hoc Hung Vuong.

ban huong trang tir nguon giong dugc Bo Nong nghi¢p & Phat trién néng thén cong nhan
[11] trong m&i ngay 05/11/2019 trén dat doi thap tai khu 12 xa Pao X4, huyén Thanh Thay, tinh
Phi Tho toa d6: 21°14°4,7” d6 vi Béic; 105°15°56,4” d6 kinh Déng. Mau dat tai dia diém trong
(ky higu BPH1901) dugc thu thap dé phan tich dat. Két qua dugc tong hop va danh gia tai bang 1.

Thoi gian nghién ctru: Tir thang 11/2019 dén thang 12/2023.
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Bang 1. Két qud phdn tich dat tai dia diém trong cdy Pan hwong trang tai xd Pao Xd

Nts  Himeo "0 POsdt  K:Ots  K:Odt pHike —nanhphan cap hat
Hang muc (mglg) (%) sts Ma/100 (%) (mg/kg) Cat Limon  Sét
& T (g M R ) W 1) M )

Mau dat
pHI90] 047 126 010 706 0,10 15,2 474 302 443 255
Panh gi Murc Muac  Muc Muc Mirc Mirc Muc Thanh phan co gici nhe

giau nghéo giau trungbinh nghéo trung binh  chua

2.2. Phwong phap nghién curu
2.2.1. Bdc diém sinh hoc, gidi phdu loai Pan hwong trang

Xac dinh dic diém sinh hoc cua loai theo phwong phap hinh thai, d6i chiéu véi khoa phan
loai va md ta caa Pham Hoang H6 (2003) [12], Nguyen Tién Ban (2003) [13]. Mau vat cua
Viét Nam duogc phan tich va so sanh véi anh mau chuin (typus) cua loai qua cac trang web:
https://plants.jstor.org, https: //science.mnhn.fr. So sanh mau tiéu ban & mot s6 phong tiéu ban
thuc vat trén thé gisi (Kew herbarium, Herbarium Muséum Paris).

Nghién ctu giai phau hién vi than, 14, r&: Lam tiéu ban giai phiu miu tuoi theo phuong phap
cua Klein (1979) [14]. M6 ta theo tai liu cia Nguyén Ba (2005) [15], Hoang Thi San, Nguyén
Phuong Nga (2008) [16]. Mau duoc cat ngang theo phién 14, than va ré thanh nhiing lat mong va
quan sat dic diém giai phau dudi kinh hién vi dién tr Olympus BX51 c6 do phong dai 400 lan.

2.2.2. Nghién citu Vé sinh truwcng cdy Pan hiong trang

Cay Pan huong duoc trong méi véi dién tich 2,0 ha. Khoang cach trong: Cay cach cay, hang
cach hang 3 m x 3 m. Cay ky chu la Buoi dién duogc trong véi khoang cach 15 m/cay/hang. Kich
thuéc hd: 40 cm x 40 cm x 40 cm. Phan bon: Sir dung phan vi sinh 1,0 kg/hd + 0, 1 kg phan
NPK/hd, phan dugc tron déu dudi day hé véi 1op dat mat. Cay gidng Pan huong tring 1 niam
tudi, ¢ chiéu cao 30 cm, duong kinh goc 0,3 - 0,4 cm, cdy sinh trudng tot.

Sau khi trong 1 thang dé cay on dinh, tién hanh danh dau 30 cay, do dém theo ddi cac chi tiéu
vao ngay 10 thang 12 hang nam, tir nam 2019 dén nam 2023: Buong kinh géc (Do, cm): Do tai vi
tri gbc cay bang thusc Kkep palme. Duong kinh tan 1a (D, m): Str dung thude sao do theo 2 chiéu
vudng goc cua tan l1a roi lay gia tri trung binh. Chiéu cao cay (Hvn, m): St dung thudce sao do tir
gbc cay dén dinh sinh truéng. Tinh gid tri trung binh (Xw) cua cac chi tiéu. Téc do ting truong
binh quéan nam tinh bang gié tri cua ting chi tiéu sinh trudng/sd tudi cay (Ax).

2.2.3. Phuong phdp diéu tra sau bénh hgi

Phuong phap diéu tra sau bénh hai duoc tién hanh theo Quy chuan Quéc gia QCVN 01-
38:2010/BNNPTNT vé phuong phap diéu tra phat hi¢n dich hai trén cay trong [17]. Chi tiéu theo
doi: Ty Ié bat gap (%) = 100 s6 diém diéu tra bat gap sau, bénh hal/tong sb diém diéu tra va duoc
danh gia theo cac muic sau: < 5% = Rat it gap; tir 5% dén 20% = It gap; trén 20% dén 50%: Gap
trung binh; trén 50%: Gap nhiéu.

2.2.4. Phuong phdp xir 1y s6 liéu

Céc s6 liéu dugc xur ly bang phan mém SPSS 20.0. Xac dinh twong quan Hyn/Do, Dy/Ds trén co
s¢ khao sat su phu hop qua 10 ham sinh trudng: Linear, Logarithmic, Inverse, Quadratic,
Compound, Power, S, Growth, Exponential, Logistic. Xac dinh h¢ ) twong quan r, cac tham so
trong ham s va x4c suat ton tai ctia cac gia tri & do tin cay 95% bang phan mém SPSS 20.0.

3. Két qua va ban luan
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3.1. Mgt sé diic diém sinh hoc ciia loai Pan hwong (Santalum album L.)
3.1.1. Bdc diém hinh thai

Thén: Dang cay gd nh& cao 12-15 m. Cay non vo cdy nhan ciy tir 2 ndm tudi dén trudng
thanh vé mau nau sim, c6 vét nit 16n chay doc vo than cac vét cach nhau 0,2-0,5 cm. Than, canh
gion, d& gy khi gip gi6 to. Canh moc ddi. Gb vang nhat, ¢ tinh dau mui thom (B-santalol).

Lé&: La don, moc dbi chit thap, hinh trimg dén trai xoan thuén. Mép 14 nguyén, luon séng nhe.
Pau 14 nhon gép. Mait trén cua 14 c6 16p long min thua mau tréng va mat dudi c6 mau xanh nhat
dén dam. Phién 14 c6 kich thude dai 5,5-7,0 cm x rong 2,5-3,0 cm; ty 1€ chiéu dai/chiéu rong la
trung binh 2,3. Chiéu dai cubng 14 tir 1,0-1,4 cm.

Hoa: Hoa moc tirng chiim, moc & nach 14, ¢é tir 15-20 hoa/chim. Mdi hoa c6 dudng kinh tir 6-
7 mm. Giai doan d4u hoa c6 mau xanh thim, sau d6 chuyén sang mau d6 thAm. Hoa ludng tinh,
mau 4. Hoa c6 dia mat trong dng dai. Canh hoa dai khoang 3,0-3,5 mm, rong 1,5-2,0 mm. Voi
nhuy dai tir 4,5-5,0 mm, déu nhuy x¢ 3 - 4 thily dai hon chi nhi. Chi nhi dai khoang 1,0-1,5 mm,
dinh vé6i gde canh trang. Bao phan dinh gbc va ¢ duong kinh tir 0,1-0,2 mm.

Qua: Qua hach hinh cu, c6 duong kinh tir 4-5 mm, trong luong trung binh la 120,5 g/100 hat.
Qua luc non ¢6 mau xanh, khi chin chuyén mau nau thim dén tim den. Cay ra hoa vao thang 5 -
6, ddu qua vao thang 7 - 9. Sau 2,5 - 3 ndm gay trong & Viét Nam cay bat dau ra hoa két qua.

Ré: Bo ré chu yéu phan bd & téng d4t mat sau tir 30 - 50 cm, hé ré phat trién chdm va can cay
ky chii. R& cai ky sinh trén cdy chu, r& con bam chit vao 1& cai cdy chu bing cac giac muat, hip
thu dinh dudng tir cay ky chu dé sinh truong va phat trién, dic biét 1a trong giai doan cdy con
trong vuon uom va 1 - 2 ndm dau sau trong. R& cay c6 thé hat nito, phét pho tir cay ky chii va hut
kali, canxi tryc tiép tir dat. Cay ky chii cho giai doan wom glong cay dat tr 4 - 6 14 cho t6i khi
trong ra vuon (1 nam tu01). Rau réu, lac dai. Cay ky chu chuyen t1ep. Thudc ho dau, ¢d dinh dam:
Pau tridu (giai doan 1 - 3 nam tudi). Cay ky cha dai ngay: Thudc ho cam, dau gitp hép thu vi
chat dinh dudng cho cay: Budi, Cam, Keo (giai doan 4 - 15 tudi).

Két qua nghién ctru v& hinh thai nay twong dong két qua nghién ciru cua téc gia Krisnakumar
va cong su (2017) khi nghién ctru dic diém hinh thai hoa va hat cua loai Pan huong trang trong
tai Tamil Nadu, An D6 cho thdy cum hoa c6 chiéu dai x rong 1a 6,93 cm x 2,97 cm; chiéu dai x
rong canh hoa khoang 4,44 cm x 0,84 cm; qua c6 kich thudc tir 11,1 — 12,4 mm, trong lugng qua
tuoi trung binh 1,36 g/qua, trong lwong qua kho trung binh 0,17 g/qua [2]. Tac gia Nurochman va
cong su (2018) da nghién ctru dac diém sinh hoc loai Pan huong trang trong tai Indonesia cho
thiy day la loai gd nho, cdy sinh truong cham, duong kinh & vi tri ngang nguc chi ting 1-2
cm/nam; cy khong co ré coc, hé ré bén phét trién, 1a don moc céch, phién Ia hinh elip, kich
thudc 5,6 x 2,6 cm mau xanh vang vai ty 1€ chiéu dai/chiéu rong 1a 2,3:1, cum hoa moc nach 14,
qua mong, ra hoa thang 3, qua chin thang 6 hang nam [4]. Hinh thai ciia Pan huong tring minh
hoa tai hinh 1 '

Pan huong tring Canh la Goc va cdy rauReu ky chu
Hinh 1. Mét sé ddc diém sinh hoc cdy Pdn hiong trdng trong tal Phua Tho
3.1.2. Pdc diém sinh hoc, sinh thai

ban huong trang 1a ciy ua sang, chiu han t6t, khéng chiu dugc ngép Gng. Sinh trusng tt &
noi c6 tang dat sau trén 50 cm, toi x0p, giau lan, kali, thoat nude tot, khéng bi ngap Ung, pH tu
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5,5 - 7, khong nam & vugg c6 gio6 16n. Nhiét do thich hop tir 20 - 30°C. Nhiét do thip hon 10°C,
bd 1a chuyen mau tim tham, cay tam ngumg sinh truéng, choi ngon chuyen sang ngu nghi. Luong
mua trung binh hang nam 800 - 1.200 mm/nam. Can cay Ky chu trong qua trinh sinh trudng.

3.2. Pdc diém gidi phdu mat sé bé phdn cay cia Pan hwong tring

“a¥ MY SR

Hinh 2. Vi phau gan la Hinh 3. Vi phdu phién ld
A) To‘én gan 14, B) Phérj gan phia trén mat 14; E) Toan phién 14; F) Mt trén cua 1a;
C) Phan gitra gan; D) Phan gan phia duéi mat la G) Mit duéi 1a; H) Hat tinh dau

e

2 ) -
_ Hinh 4. Vi phdu than banh té 'Hinh 5. Vi phdu ré cdy ‘
I) Lat cat ngang toan than cay; K) L&p ngoai cung; N) Lat cat ngang toan ré cay; O) Lép ban;

L) L6p gd cap 3; M) M6 mém tiy P) Lop libe; Q) Lép go
3.2.1. Viphau la

Céu tao gan giita l4 (hinh 2): Gan giira 16i it & mat trén, 16i nhiéu & mat dudi, gdm cac mo:
Biéu bi trén (1) va biéu bi duai (2) gdbm 1 16p té bao song hinh tron xép déu dan, vach mong bang
cellulose, c6 6p cutin méng, ca hai 16p biéu bi khong c6 ldng tiét. Mo day trén (3) va md day
duéi (4) 1a dang tron gdm 2 - 3 16p té bao hinh da giac kich thuéc gan déu nhau. Bén trong mo
day 1a mé mém (5) gom nhiing té bao to hinh tron hoic da giac, kich thuéc khong déu, vach
mong. B libe va go xép thanh hinh vong cung & giira, go xép ¢ trén va libe & dugi. Mach g (6)
hinh tron xép thanh day, vach héa cellulose. Libe 1 (7) nam sat mach gd gébm nhiéu I6p té bao ép
sat, hinh chir nhat, libe 2 (8) gom 1 cum té bao hinh da giac xép 16n xon séat nhau.

Cau tao phién I4 (hinh 3): Biéu bi trén (9) va biéu bi dudi (10) l1a mét 16p té bao hinh bau duc,
kich thudc kha déu xép déu dan xat nhau, déu khong cé 16ng che ché va long tiét, cé 16p cutin
day phia ngoai. Ngay dudi 16p biéu bi trén 1a 16p mé giau (11) gdm 3 - 4 16p té bao thudn dai xép
sat nhau. M6 x6p (12) gom 3 - 4 16p té bao hinh tron hoic da giac xép 1on xon. Bén trong phién
14 c6 céc hat tinh dau (13) nam rai rac khap phién Ia.
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3.2.2. Vi phau phan than banh té

Mat cat ngang than cay ¢6 dang hinh gan tron dén bau duc (hinh 4). Lop ngoai ciing 12 lop
biéu bi (14) gom mot I6p té bao nho hinh bau duc Xep déu dan, bén ngoai c6 mot 16p cutin (15)
mong, trén biéu bi khdng co long che ché va long tiét. Bén trong cung lop biéu bi 1a ha bi 1a 16p
md mém vé (16) gom 6 - 8 lop té bao hinh da giac kich thudc khong déu xép 1on xon, vach mong
bang cellulose. Bén trong I6p mo mém la cac b6 mach (17), dbi voi than banh té mang la nhitng
b6 mach nay xép rai rac xung quanh than, kich thuéc khong déu nhau. Mdi b6 mach gém nhiéu
I6p té bao vach day héa gd, nhitng bé mach nay s& phat trién thanh vong md cing trong phan
than gia caa cay. Tiép dén 12 16p té bao libe thir cap (18) gébm 14 - 18 16p té bao hinh da giac nho
ép chat vao nhau, céc té bao xép thang hang hudng tam. Bén trong l6p té bao libe thir cap Ia 16p
gd cap 2 gom nhleu Soi go (19) va mach go (20) xép xen k& nhau. Mach go to, hinh tron nam rai
rac trong vung g6, soi g6 gom nhiéu 16p té bao nho nam xen ke gilra cac mach go. Mach go va
soi gd tap trung thanh cum phan bd déu quanh than, méi cum gom 3 - 5 ddy mach. M& mém tay
(21) gom nhiing té bao hinh da giac, kich thudc Ion xép sat nhau, véach day héa go.

3.2.3. Vi phdu ré cay

Mat cat ngang ré cay c6 hinh tron (hinh 5), I6p ngoai cuing la ban (22) gom nhiéu I6p té bao
hinh chir nhat xép sat nhau thanh hang xuyén tam, dé bong tréc. M6 mem vo (23) gom 6 - 8 16p
té bao hinh bau dyc hay da giac kich thudc khong déu nhau, xép 1on xon, vach té bao day, phan
md mém phia trong bi thu hep lai thanh mot day té bao tao thanh nhiéu 16p té bao thang hang
xuyén tam phan bd deu trong ré, xen vao d6 1a 16p libe thir cap (24) gom nhicu I6p té bao nho
hinh da giac xep gan nhau thanh hang xuyén tam. Bén trong la I6p g hinh tron phu kin tam gom
nhiéu mach g (25) to hinh tron xen k& véi cac tia g (26). R& cay khong c6 md mém tuy.

3.3. Ddnh gid sinh truéng Ciia cdy Pan hwong tring
3.3.1. Béng thdi tang trweng Ciia cdy Pan hwong trang

Két qua tong hop tai bang 2 cho thay: tai thoi diém sau trong 1 thang (thang 12/2019) cay vira
on dinh va bén ré, c6 céc chi tiéu duong kinh goc (Do) dat 0,51 cm, chiéu cao vut ngon (Hun) dat
0,34 m, duong kinh tan (Dy) dat 0,17 m. Cay trong 1 nim tudi (ndm 2022), téc do ting truong
binh quan nam (Ax) cua D, dat 0,66 cm/nam, cia Hvn dat 0,54 m/nam, Dy dat 0,42 m/nam. Khi
cay & giai doan 2 nam tudi tro di téc d6 sinh trudong da tang rd rét, tai thoi diém ciy 4 nim tudi
tbc d6 tang truong binh quan cia D, 13 1,35 cm/nam (D, dat 5,89 cm), ctia Hun 1a 0,75 m/nam
(Hvn dat 3,33 m), D¢ 12 0,33 m/nam (D dat 1,48 m). Cay c6 dong thai téng truong vé duong kinh
gdc va chiéu cao vat ngon va kha t6t, nhung do dac diém dang tan cua cay la dang hinh chop, lai
thuong xuyén duoc cit tia canh dudi dé ting cuong sinh trudng cho than chinh nén téc do ting
truong duong Kinh tan dién ra cham hon. Sinh truéng cua cay ban huong trang trong tai Pha Tho
4 nam tudi twong duong voi sinh truéng cua cdy Pan huong tring 5 nam tudi trdng tai Gujarat,
An Do, trong nghién ctu ciia Rot va cs (2022) dat duong kinh 5,07 cm, chiéu cao 2,69 [7].

Bang 2. Sinh trieong Ciia cdy Pan hwong trang trong tai tinh Pha Tho

Théng

Chi 12/2019 Théng 12/2020 Théng 12/2021 Théng 12/2022 Théng 12/2023

!
tieu X Xt Ax Xt Ax Xt Ax X Ax

Do (cm) 0,51+0,003 1,17+0,009 0,66 2,56+0,011 1,03 4,080,014 1,19 5,89+0,012 1,35
Hvw, (M)  0,34+0,005 0,88+0,009 0,54 1,56+0,011 0,61 2,38+0,007 0,68 3,330,010 0,75
Di(m) 0,170,003 0,59+0,005 0,42 0,84%+0,011 0,34 1,170,007 0,33 1,48+0,008 0,33
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3.3.2. Twong quan giira c&c chi tiéu sinh truong ciia cdy Pan hirong trang

Dé xac dinh dugc dai lugng kho do dém (Hyn, Dy) chung t6i xac dinh tuong quan giita ching
v6i dai luong dé do dém (Do) thong qua viée khao sat sy phu hop cua tuong quan gitra Hy, vOi
Do, giita Dy véi Do qua 10 ham sinh truong. Két qua dugc tong hop trong bang 3, bang 4 .

Dir liéu trong bang 3 cho thdy: Gitra Hyn VA Do c6 mdi tuong quan rat chit (r > 0,8) va déu ton
tai trong tong thé (sig.r < 0,05) trén 11 dang ham thir nghiém. Dang ham Quadratic c6 r = 0,999
dat cao nhat, tuy nhién tham sda,c khong ton tai (sig. > 0,05); d6i voi ham Linear c6 r = 0,998
cao thtr 2, tuy nhién tham s a khong ton tai (sig. > 0,05) nén khong chon dé mo phong tuong
quan. Dang ham Power (Y = a x XP) ¢6 r = 0,997 cao thir 3 trong nhom, cac tham sb a, b déu ton
tai trong tong thé (sig < 0,05) dugc chon dé mé phong twong quan Hyn = 0,675 x D"

Dit liéu trong bang 5 cho thay: Gitra D; va Do c6 mdi twong quan rat chat (r > 0,8) trén 10
dang ham thtr nghiém; dang ham Compound, Growth, Exponential, Logistic cor khong ton tai
trong tong thé (Sig.r > 0,05). Dang ham S ¢6 r = 0,991 dat cao nhat, co r va cac tham sb a, b déu
ton tai (sig. < 0,05), duoc chon dé mo phong twong quan D= 2, 718043 - 11371D0)

Bang 3. Twong quan giita Hu, V6i Dy ciia cdy Pan hwong tring

. g Hé s twong quan (r) Tham sb a Tham sé b Tham sé ¢
Ham so - : - -

r sig.r a sig.a b sig.b c sig.c
Linear 0,998 0,000 0,155 0,082 0,543 0,000
Logarithmic 0,961 0,009 0,862 0,029 1,160 0,009
Inverse 0,843 0,073 2,679 0,012 -1,354 0,073

Quadratic 0,999 0,002 0,092 0,443 0,607 0,016 -0,010 0,490
Compound 0,933 0,020 0,436 0,042 1,468 0,001
Power 0,997 0,000 0,675 0,000 0,909 0,000
S 0,969 0,007 1,114 0,007 -1,176 0,007
Growth 0,933 0,020 -0,829 0,067 0,384 0,02
Exponential 0,933 0,020 0,436 0,042 0,384 0,020
Logistic 0,933 0,020 2,291 0,042 0,681 0,001
Bang 4. Twong quan giita DyV6i Dy ciia cdy Pan hiong trdng

.z Heé s6 twong quan (r) Tham sb a Tham s6 b Tham s6 ¢
Ham so - - - -

r sig.r a sig.a b sig.b c sig.c
Linear 0,978 0,004 0,205 0,124 0,227 0,004
Logarithmic 0,987 0,002 0,484 0,003 0,508 0,002
Inverse 0,914 0,030 1,303 0,004 -0,626 0,030

Quadratic 0,989 0,022 0,067 0,657 0,370 0,072 -0,022 0,298
Compound 0,868 0,056 0,261 0,080 1,401 0,003
Power 0,970 0,006 0,373 0,005 0,836 0,006
S 0,991 0,001 0,438 0,015 -1,137 0,001
Growth 0,868 0,056 -1,343 0,039 0,337 0,056
Exponential 0,868 0,056 0,261 0,080 0,337 0,056
Logistic 0,868 0,056 3,832 0,080 0,714 0,003

3.4. Ddanh gid tinh hinh sdu bénh hgi ciia cdy Pan hwong tring

Chung t6i tién hanh theo dai tinh hinh sau bénh hai trén cdy Pan huong tring trong tai xa Pao
X&. Két qua dugc trinh bay trong bang 5, da xac dinh 04 loai con tring va 1 loai nhén gay hai
thudc 5 ho. Hau hét céc loai con tring va nhén di ghi nhan déu gay hai chu yéu trén 14 cay,
than. Muc do bat gap rét it, loai 6¢ sén nho ¢ ty 1 gap it. Chua thay xuat hién bénh hai. Nhu
vdy, cdy Pan huong c6 kha nang chdng chiu sau bénh hai khé tét.

4. Két luan

Két qua nghién ciu da mo ta duge ddc diém sinh hoc, giai phiu than, 14, ré cua cay Ban
huong trang. Cay thich tng kha tot trén dat doi tai tinh Phu Tho, tai thoi diém cay 4 nam tudi toc
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d6 tang truong binh quéan cua Do 1a 1,35 cm/ndam (D, dat 5,89 c¢m), cua Hun 1a 0,75 m/ndm (Hun
dat 3,33 m), D 1a 0,33 m/nam (D dat 1,48 m). Hyn va Do c6 m01 twong quan rat chat va dugc mo
phong theo ham Power: Hyn = 0,675 X D,%%%, Dy va D, ¢6 mdi tuong quan rat chit va dugc mo
phong theo ham S: Dy = 2,718(0438 - 1137/00) K &t qua nghién ctru da xac dinh 04 loai con trung va
01 loai nhén gay hai trén 14 cay, than va mac do bt gap rat it.

Bang 5. Thanh phan sdu va déng vat hai trén cay Pan hwong trang

T Teén Tén khoa hec ™ Bophanbjhai | 1€ bat
gap (%)
1 Nhén do Tetranychus sp. Tetranychidae L4 banh té 3,5
2 Saucubnla  Sympiezomias cretaceus Curculionidae La non, ngon 4,5
3  Saudo Trichoplusia ni Noctuidae La non, banh te 3,0
4 Oc sén nho Bradybaena similaris Bradybaena Than, géc 18,5
5 Mbi Macrotermes malaccensis Termitidae Than, gbc 7,5
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