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TOI UU HOA KY THUAT TRONG CAY MAT NHAN (Eurycoma longifolia Jack)
THONG QUA NGHIEN CUU THUC NGHIEM TAI TINH GIA LAI

Tran Thi Thiy Hang, Ta Kién Trung, Chau Thi Thu Thiiy,
Duwong Xuan Thing, Mai Viét Truong Son, Pham Duy Hung,
Nguyén Vin Huynh, Trin Dinh Quang, Tran Hong Son

Trung tam Lam nghiép Nhiér doi

TOM TAT

Nghién ctru dwoc thyc hién nham xac dinh to hop bién phéap k¥ thuat téi wu, lam co s& d& xuat quy trinh gay
trong phi hop, gép phan bao ton va phat trién bén vitng cdy Mat nhan (Eurycoma longifolia Jack) tai Gia Lai.
Céc thi nghiém duoc bé tri theo khbi ngau nhién day du (RCBD) vai 3 lan lap. Két qua cho thay, cac yéu té ky
thuat tréng c6 anh huong rd rét va ¢ ¥ nghia thong ké dén ty 18 sdng va sinh truong cua cay. Cay Mat nhan sinh
truong tot nhat khi trong dudi tan rimg c6 do tan che 0,3; mat d6 10.000 cay/ha; bon 16t 3,0 kg phan chudng hoai
+ 0,1 kg phan hiru co vi sinh + 0,1 kg NPK/cay; hd trong 40 x 40 x 50 cm; va st dung cdy giong 15 thang tudi.
Su két hop ddng bo céc yéu td nay gilp nang cao rd rét ty 1 song ciing nhu cac chi tiéu sinh truédng o véi trung
binh thi nghiém va cong thire d6i ching. Két qua nghién ctru 1a co so khoa hoc quan trong dé xay dung quy trinh
k¥ thuat trong cdy Mat nhan dudi tan ring tai Gia Lai va cac ving sinh thai twong ddng, gép phan bao ton, khai
thac va phat trién bén viing ngudn gen cay duoc liéu quy trong 1am nghiép.

Tir khoa: Cay duoc liéu, cdy Mat nhan, do tan che, mat do, phan bén 16t, tudi cay con, Gia Lai

OPTIMIZATION OF CULTIVATION TECHNIQUES FOR Eurycoma longifolia Jack
THROUGH EXPERIMENTAL STUDIES IN GIA LAI PROVINCE

Tran Thi Thuy Hang, Ta Kien Trung, Chau Thi Thu Thuy, Duong Xuan Thang, Mai Viet Truong Son,
Pham Duy Hung, Nguyen Van Huynh, Tran Dinh Quang, Tran Hong Son

Tropical Forest Research Centre (TFRC)

ABSTRACT

This study aimed to determine the optimal combination of silvicultural techniques for the understorey planting of
Eurycoma longifolia Jack, providing a scientific basis for developing appropriate propagation and cultivation
protocols to support the conservation and sustainable development of this medicinal species in Gia Lai province,
Vietnam. The experiments were arranged in a Randomized Complete Block Design (RCBD) with three
replications. The results indicated that the tested silvicultural factors had a significant effect (p < 0.05) on
survival rate and growth performance of E. longifolia. The best growth was obtained under the combination of
canopy cover of 0.3, planting density of 10,000 trees ha™, basal fertilization with 3.0 kg of well - decomposed
manure + 0.1 kg of bio - organic fertilizer + 0.1 kg of NPK per plant, planting hole size of 40 x 40 x 50 cm, and
15-month-old seedlings. The integrated application of these technical factors significantly improved plant
survival, growth, and development compared with the experimental mean and control treatments. The findings
provide an important scientific foundation for establishing technical guidelines for the understorey cultivation of
E. longifolia in Gia Lai and ecologically similar regions, contributing to the conservation, utilization, and
sustainable development of this valuable medicinal plant species within forest ecosystems.

Keywords: Basal fertilization, canopy cover, Eurycoma longifolia Jack planting density, medicinal plant,
seedling age, Gia Lai.
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. DAT VAN DE

Mat nhan (Eurycoma longifolia Jack) la loai cay
duoc li¢u quy co6 gia tri cao vé y hoc va kinh té,
dugc s dung rong rdi ¢ nhiéu qudc gia Dong
Nam A va Tay A (B3 Tat Loi, 1991; V& Vin
Chi et al., 1969). Tai Viét Nam, ré& Mat nhan
duoc khai thac dé ché bién dugc pham va thuc
pham chtc ning, mang lai loi ich déang ké cho
cong dong dia phuong (DS Tat Loi, 2004;
Nguyén Ba Hoat, Nguyén Tap, 1999; Nguyén
Thi Thanh Tam et al., 2014; Vo Van Chi, 2012).
Tuy nhién, trudc &p luc khai thac quéd muc va
thiéu quy hoach, quﬁn thé Mat nhan ty nhién
dang suy giam nhanh chong, dac biét tai khu
vuc Nam Trung Bo va Ty Nguyén. Diéu nay
dat ra nhu cau cap thiét phai chii dong nghién
ctru k¥ thudt nhan gidng, gdy trong va khai théc,
phat trién bén vimng loai cay nay.

Trong nhimg nim gan ddy, mot s nghién ctru
da tap trung vao viéc mo ta dac diém sinh thai,
thanh phﬁn hoa hoc va gia tri dugc liéu cia Mat
nhan (Ngd Van Cam et al., 2020; Nguyén
Thanh Mén, Hoang Thanh Truong, 2015; V&
Khanh Ha et al., 2020). Mot sd thir nghiém
budc dau vé nhan gidng va giy trong ciing da
dugc thyc hién (Lé Thi Thuy Tram, 2015;
Nguyén Thanh Mén et al., 2016), nhung phan
16n méi dung & quy mé nhd 1€, chua xay dung
dugc quy trinh k¥ thuat hoan chinh va chua c6
su danh gia dong bo vé cac yéu t6 sinh thai - k§
thuat anh huéng dén sinh truong, phat trién cua
cay. Dac bi¢t, cac nghién clru trudc chua di sau
danh gia mot cach hé thong tic dong cua cac
yéu td quan trong nhu phuong thirc trong, mat
d6, ché d6 phan bon, k¥ thuat lam dat hay tudi
ciy giéng dén nang suit va chat luong cdy Mat
nhan trong diéu kién sinh thai Tay Nguyén. Do
d6, viéc xdy dung céc thi nghiém thuc dia nham
t6i wru hoa cac yéu to ky thuat tréng 13 yéu cau
cap thiét, vira dap ng nhu cau bao ton ngudn
gen, vira tao co s khoa hoc cho phat trién cdy
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Mat nhan thanh loai dugc li€u hang hoa co gia
tri kinh té cao. Nghién ctru nay dugc thuc hién
nham tap trung danh gia anh hudng ciia 5 nhom
bién phap k¥ thuat then chdt, gdbm: (i) phuong
thirc tré)ng, (i1) mat do tréng, (111) ché do phan
bon, (iv) k¥ thuat lam dat, va (v) tudi cay giéng
dem trong. Thong qua hé thong thi nghiém dong
bd, nghién ctru huéng t6i xac dinh td hop bién
phap k¥ thuat tdi vu, 1am co s& dé xuat quy trinh
gy trong phu hop, gop phan bao ton va phat
trién bén vimg cdy Mat nhan tai Gia Lai noi
riéng va Viét Nam ndi chung.

II. PHUONG PHAP NGHIEN CUU
2.1. Bo tri thi nghiém

Céc thi nghiém vé bién phap k¥ thuat trong cay
Mat nhan (Eurycoma longifolia Jack) dugc bd
tri theo khéi ngau nhién day du (RCBD), véi 3
lan 1ap, mdi lan lip gom 180 cdy. Cac yéu t6
ngoai canh va bién phap cham soéc co ban dugc
ap dung thong nhét cho tit ca cac thi nghiém,
nham dam béao do tin cay va kha nang so sanh
két qua.

Thi nghiém trong Mat nhan duoc tién hanh tai
Tram Thuc nghiém Lam nghiép Pleiku, phuong
Chi Lang, thanh phd Pleiku, tinh Gia Lai (nay la
phuong Ho6i Pha, tinh Gia Lai), nim trong
khoang toa do 107°59°16” - 108°05°27” kinh
Pong va 13°53°31” - 13°59°27” vi Bic. Khu
vuc nghién ctru c¢6 khi hau nhi¢t do1 gié mua
dién hinh, phan hoa rd rét thanh hai mua: mua
mua tir cudi thang 4 dén dau thang 10, chiém
khoang 90% téng lwong mua nim, véi dinh
mua roi vao thang 7; mua kho tir thang 11 dén
thang 4 nam sau. Lugng mua trung binh nam
dat 2.861 mm (cuc dai 3.159 mm). Nhiét do
trung binh nam 22°C, cao nhit 36°C (thang 4)
va thap nhat 5°C (thang 1). D6 4m trung binh
nam 81,6%, trong 6 d6 4m thap nhét tuyét doi
c6 thé xudng 12% vao thang 3 - thoi ky kho
han nhit trong nam.
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2.2. Vat li¢u thi nghiém

Cay gibng dem trong 1a ciy gieo tir hat, tudi >
15 thang, duong kinh gbc > 0,3 cm, chiéu cao >
20 cm, co tur 3 - 5 cap la that, sinh trudng khoe
manh, khong sau bénh, khong cong queo hay
cut ngon. Cay con duoc wom trong bau cé kich
thude 12 x 18 cm (tru thi nghiém 5). Thoi vu
trong duogc thue hién vao thang 9/2019.

2.3. Cac bién phap k¥ thuat ap dung

Cac yéu té thi nghiém: Mat do trong 10.000
cay/ha (1,0 x 1,0 m) (khéng &p dung doi véi thi
nghiém dnh hwong cua mdt dé trong - thi
nghiém 2); trong thuan loai; kich thuéc hé trong
40 x 40 x 50 cm (khong &p dung doi véi thi
nghiém dnh hwong cua ky thudt lam dat - thi
nghiém 4); bon 16t 3,0 kg phan chudng hoai +
0,1 kg phan hiru co vi sinh + 0,1 kg NPK/h6
(khong &p dung doi véi thi nghiém anh hwong
cuza phan bon - thi nghiém 3); trong dudi tan
ring & do tan che 0,3 (khdng ap dung doi Véi thi
nghiém dnh hweng Ciia phirong thirc trong - thi
nghiém 1).

Cong tac chim soc duoc ap dung nhu nhau ¢ tat
ca cac thi nghiém, bao gém: phat don thuc bi,
1am co, vun gdc va phong trir sdu bénh hai dinh
ky 2 lan/nam. Ciy duoc bon thic 0,3 kg
NPK/géc/ném. Thi nghiém duoc theo doi
thuong xuyén, bao vé khoi tac dong bat loi ctia
con nguoi, gia suc va chu trong cong tac phong
chéng chay rimg.

2.4. Thiét ké thi nghiém

- Thi nghiém 1: Anh hudng cua phuong thirc
trong. B6 tri 4 cong thirc, cu thé: Trong trén dat
tréng (CT1 - dbi chimg); Trong dudi tan rimg,
d6 tan che 0,3 (CT2); Trong dudi tan rimg, do
tan che 0,5 (CT3); va Trong dudi tan rung, do
tan che 0,7 (CT4).

- Thi nghiém 2: Anh huong ciia mat do trong.
B6 tri 4 cong thire: CT1: 20.000 cay/ha (1,0 x
0,5 m); CT2: 13.300 cay/ha (1,5 x 0,5 m); CT3:
10.000 cay/ha (1,0 x 1,0 m); va CT4: 5.000
cay/ha (2,0 x 1,0 m).

- Thi nghiém 3: Anh huéng cua phan boén 16t.
B6 tri 5 cong thic: 3,0 kg phan chudng hoai +
0,1 kg phan hitu co vi sinh (CT1); 3,0 kg phan
chudng hoai + 0,1 kg phan hiru co vi sinh + 0,1
kg NPK (CT2); 3,0 kg phan chudng hoai + 0,2
kg NPK (CT3); 3,0 kg phan chudng hoai (CT4);
va Khdng bon phéan (CT5 - dbi chimg).

- Thi nghiém 4: Anh huéng cua k§ thuat lam dat.
Bb tri 3 cong thirc: Kich thudc hd 30 x 30 x 30
cm (CT1); Kich thuéc hd 40 x 40 x 40 cm
(CT2); va Kich thudc hd 40 x 40 x 50 cm (CT3).
- Thi nghiém 5: Anh hudéng cua tudi cdy con
dem trong. B tri 4 cong thic: Cay 6 thang tudi
(CT); Cay 9 thang tudi (CT2); Cay 12 thang tudi
(CT3); va Cay 15 thang tu6i (CT4). Cay giéng &
céc d6 tudi khac nhau duge chuan bi trude, ddm
bao khoe manh, than théng, khong sau bénh, va
dugc trong cing mot thdi diém, véi cac bién
phap k¥ thuat cham soc dong nhat.

2.5. Chi tiéu va phuwong phap theo déi

Céc chi tiéu duoc theo doi thong nhat trong tat
ca cac thi nghiém bao gom: Ty 1& song (%),
duong kinh gbc (cm), chiéu cao ciy (m). Cong
tac theo doi va do dém dugc thuc hién dinh ky
12 thang/lan, trén toan bo sd cdy cua mdi cong
thirc va tat ca cac lan lap.

2.6. Xir 1y s6 liéu

Dit liéu thu thap duoc tong hop va phan tich c¢6
h¢ thdng theo cac muc tiéu nghién ciru, sir dung
c4c thuét toan thong ké hién dai trién khai trén
phan mém R (Nguyén Van Tuén, 2014; R Core
Team, 2023) nham bao dam tinh chinh xé4c va
do tin cdy cua két qua.

Dé danh gia sy khac biét c6 ¥ nghia thng keé
gitta cac cong thic thi nghiém, nghién ctu str
dung phan tich phwong sai mot nhan t6
(ANOVA). Khi phat hién su khac biét téng thé
c6 y nghia, kiém dinh hau nghiém Tukey’s
Honest Significant Difference (Tukey HSD)
duoc 4p dung nham xac dinh cu thé su khac
biét giita ting cdp cong thirc. Gia tri xac suat
(p-value) duogc sir dung lam tiéu chi xac dinh y
nghia théng ké: néu p > 0,05, su khac biét giita
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cac cong thuc dugc xem la khong co6 y nghia
thong ké; nguoc lai, néu p < 0,05, két qua duoc
coi la c6 y nghia thong ké ¢ mirc tin cay 95%.

III. KET QUA VA THAO LUAN
3.1. Anh huéng ciia mire d tan che

O giai doan 5 tudi, do tan che co anh hudng 1o
rét dén ty 16 séng va cac chi ti€u sinh truéng céy
Mat nhan, ty 1¢ song binh quan dat 85,7% va Van
duy tri 6n dinh s0 v6i thoi diém 4 nam sau trong.
CT2 ¢6 ty 1¢ séng cao nhat (trung binh 91,0%),
sai khac cé y nghia so vdi cac cong thire con lai,
trong khi CT1 c6 ty 1é song thip nhat. V& sinh
truong duong kinh gbc trung binh bién dong tir
2,16 cm (CT1) dén 3,73 cm (CT2), véi mic
trung binh chung dat 2,87 cm va h¢ s6 bién dong
(CV%) tuong d6i thap (13,4%). CT2 vuot trdi so
vdi cac cong thirc con lai, trung binh dat 3,73 cm,

khoang tin cay (KTC) 95%: 3,02 - 3,09 cm, cao
hon binh quan 130,2% so v&i trung binh thi
nghiém va cao hon binh quan 173,1% so véi doi
chung (trung binh 2,16 cm). Chiéu cao vat ngon
ciing cho thay xu hudéng tuong tu, gia tri trung
binh dao dong tir 1,54 m (CT1) dén 2,44 m
(CT2), trung binh chung 1,97 m (CV = 11,9%),
su khac bi¢t gitta cidc cong thuc 1a c6 y nghia
thong ké (P-value < 0,001). CT2 tiép tuc cho két
qua cao nhét, trung binh dat 2,44 m, KTC 95%:
2,42 - 2,58 m, cao hon binh quan 123,6% so véi
trung binh thi nghiém va cao hon binh quéan
158,5% so v6i ddi chung (trung binh 1,54 m). Vé
tbc do tang truong binh quin nim, ADg trung
binh dat 0,57 cm/nam, dao dong tir 0,43 cm/ndm
(CT1) d&n 0,75 cm/nam (CT2); AHy, trung binh
dat 0,40 m/nidm, thip nhat & CT1 (0,31 m/nim)
va cao nhat & CT2 (0,49 m/nam).

Bang 1. Anh hudng cta do tan che dén ty 1 séng va sinh trudng cdy Mat nhan giai doan 5 nam tudi

CTTN TLS Doo Hvn ADgo AHyn
(%) TB (cm) CV (%) TB (m) CV (%) (cm/nam) (cm/nam)
CT1 79,6° 2,16° 13,0 1,54° 12,7 0,43 0,31
CT2 91,0% 3,73° 12,6 2,44% 10,3 0,75 0,49
CT3 86,6" 3,06" 14,6 2,07 12,5 0,61 0,41
CT4 85,6" 2,52° 13,6 1,85° 12,3 0,50 0,37
B 85,7 2,87 13,4 1,97 11,9 0,57 0,40
P-value 0,00024 <0,001 <0,001

Ghi chu: Trong cung mot cgt cac gia tri c6 mau ky tw (a, b, ¢, d,...) gzong nhau thi chwa co sy sai khac,; nguoc lai, cac
gid tri c6 mau ky tir khac nhau la c6 sy sai khac nhau co y nghia thong ké ¢ mikc do tin cdy 95%. CTTN: Trong trén ddt
trong (CTI - doi chitng); Trong duéi tan riemg, dg tan che 0,3 (CT2); Trong dwdi tan rieng, dé tan che 0,5 (CT3); va

Tréng duoi tan ring, do tan che 0,7 (CT4).

Nhu véy, ¢ giai doan 5 tudi, CT2 v6i d6 tan che
pht hop d3 t6i uu hoa ca ty 1& séng va sinh
truong cua cady Mat nhan ¢ giai doan 5 nam
tudi. Puong kinh gdc binh quan dat 3,73 cm va
chiéu cao cay dat 2,44 m, twong Gng cao hon
130,2% vé duong kinh va cao hon 123,6% vé
chiéu cao cay so v6i trung binh thi nghiém; va
cao hon twong tng 173,1% vé duong kinh va
cao hon 158,5% vé chiéu cao ciy so vdi trung
binh cong thirc ddi ching. Tan che & mirc vira
phai giup gidm bdt tdc dong cua anh sang truc
xa va duy tri do am dat, d@)ng thoi van dam bao
du anh sadng cho qua trinh quang hop. Nguoc
lai, CT1 v6i d6 tan che thap co thé khién cdy
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chiu tac dong bét loi ciia blrc xa mit troi va khod
han, dan dén ty 1é séng va sinh truong thap hon.
Diéu nay phu hop voi dic diém sinh thai cta
cAdy Mat nhan - loai cdy ua bong ban phan &
giai doan non, nhung van cin anh sang khuéch
tan dé phat trién 6n dinh. Cac két qua thong ké
(P -value < 0,001) khang dinh anh hudng cua
yéu to tan che 1a co ¥ nghia va can dugc xem
xét trong cac bién phap k¥ thuat trong va cham
soc. Nhu vay, luva chon d¢ tan che hop 1y ngay
tir giai doan tréng rimg 1a yéu t6 then chdt dé
nang cao hiéu qua trong Mat nhan, dic biét ¢
cac vung sinh thai c6 mua kho khic nghiét hodc
nhiét do cao.
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3 4 5

Do tudi

3 4 5
Do tudi

Hinh 1. Phan tich sai khac thdng ké sinh truong duong kinh va chiéu cao cay Mat nhan
tai c&c cong thuc do tan che khac nhau ¢ giai doan tir 1 - 5 tuoi

3.2. Anh hwéng ciia mat do trong

Két qua nghién ciru cho thdy mat do trong cé
anh hudng 16 rét dén ty 1¢ song va cac chi tidu
sinh trudng ctia cdy Mat nhan ¢ giai doan 5 ndm
tudi. Ty 1é séng dao dong tir 84,0% (CT4) dén
94,3% (CT1), trung binh dat 88,0%, vai sy khac
biét co ¥ nghia thong ké (P-value = 0,00031).
CT1 dat ty 1& song cao nhét, sai khac 13 rét so
v6i1 cac cong thuce con lai, trong khi CT4 c6 gia
tri thap nhat. V& sinh truong duong kinh gdc
binh quan dat 3,17 cm (CV%: 11,2%), dat cao
nhét & cong thic CT3, trung binh dat 3,57 cm,
KTC 95%: 3,54 - 3,60 cm, cao hon binh quan
112,6% so vai trung binh thi nghiém. Phén tich
thong ké cho thay sy khac biét giita cac cong

thirc 13 ¢6 ¥ nghia thong ké (P-value < 0,001).
Tuong tu, sinh truong chiéu cao viat ngon ciing thé
hién sy khac biét co y nghia (P-value < 0,001), dao
dong tir 2,05 m (CT1) dén 2,50 m (CT3), trung
binh chung 2,17 m (CV = 11,0%). CT3 dat gia
tri cao nhat, trung binh dat 2,50 m, KTC 95%:
2,48 - 2,53 m, vuot trdi so voi cac cong thirc
khac, cao hon binh quan 115,3% so v&i trung
binh thi nghiém, trong khi CT4 va CT1 co
chiéu cao thap hon. Vé téc do tang truong binh
quan nam, ADq trung binh dat 0,63 cm/nam,
thap nhat & CT2 (0,59 cm/nim) va cao nhét &
CT3 (0,71 cm/nam); AH,, trung binh 0,43
m/nim, dao dong tir 0,38 m/nim (CT2) dén
0,50 m/nam (CT3).

Bang 2. Anh hudng ctia mat d6 trong dén sinh trudng cay Mat nhan & giai doan 5 niam tudi

CTTN Ty |é séng Doo Hvn ADOP AHVD
(%) TB (cm) CV (%) TB (m) CV (%) (cm/nam) (cm/nam)

CT1 94,3% 3,05° 10,9 2,05° 10,1 0,61 0,41
CcT2 89,6° 2,94° 12,2 1,89° 10,8 0,59 0,38
CT3 84,1° 3,57° 11,8 2,50° 13,0 0,71 0,50
CcT4 84,0° 3,12° 9,9 2,24° 10,3 0,62 0,45
B 88,0 3,17 11,2 2,17 11,0 0,63 0,43

P-value 0,00031 <0,001 <0,001 - -

Ghi chu: Trong cung mot gt cdc gid tri c6 mau ky tw (a, b, ¢, d,...) giong nhau thi chira cé sw sai khdc; ngwoc lai, cdc gid
tri ¢6 mau ky tw khdc nhau la c6 si sai khdc nhau c6 y nghia thong ké ¢ mike d@¢ tin cdy 95%. CTTN: CT1: 20.000 cdy/ha
(1,0 x 0,5m); CT2: 13.300 cay/ha (1,5 x 0,5 m); CT3: 10.000 cay/ha (1,0 x 1,0 m); va CT4: 5.000 cdy/ha (2,0 x 1,0 m).
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Két qua cho thdy mat do trong (CT3) gitp ciy
Mat nhan dat duong kinh va chiéu cao vuot troi,
nhd giam canh tranh vé anh sang, dinh dudng va
khong gian sinh trudéng. Tuy nhién, mat d§ qua
thua c6 thé lam giam kha nang che phu dat, ting
nguy co ¢é dai canh tranh va anh hudng tiéu cuc
dén quan 1y lam phﬁn. Nguoc lai, mat d§ cao
hon (CT1, CT2) gitip duy tri ty 1¢ séng cao hon,
c6 thé do tan che va diéu kién vi khi hau 6n dinh
hon ¢ giai doan dau, nhung lai lam gidm tdc do
sinh truéng do canh tranh dinh dudng va anh
sang manh hon. Xu huéng nay phu hop véi dac
diém sinh thai ctia cAy Mat nhan - loai ciy wa
bong ban phan giai doan non, nhung can mat do
hop 1y dé téi wu hoa ca ty 1& séng va sinh truong
duong kinh, chiéu cao. Su khéc biét c6 y nghia
thong ké (P-value < 0,001) khang dinh vai tro
quan trong cta viéc lya chon mat do tréng phu
hop nham dat muc tiéu nang suét va chat luong
rimg trong Mat nhan.

3.3. Anh hwéng ciia phin bén

Két qua nghién ctru cho thdy, viéc bon 16t anh
hudng 16 rét dén ty 1¢ song va sinh trudng cia
cay Mat nhan. Ty 1€ song dao dong tir 80,0%

(CT5) dén 93,8% (CT2), trung binh dat 87,6%,
v6i su khac biét ¢ ¥ nghia thong ké (P-value =
0,000439). CT2 dat ty 1¢ sdng cao nhat, sai khac
13 rét so véi CT5 - cong thirc co ty 16 sdng thap
nhét. V& sinh truong duong kinh gdc, trung binh
dat 3,51 cm va CV & murc trung binh (13,4%). Su
khac biét giira cac cong thirc 1a c6 ¥ nghia théng
ké (P-value < 0,001). CT2 c¢6 duong kinh lon
nhét, trung binh dat 3,82 cm, KTC 95%: 3,78 -
3,86 cm, cao hon binh quan 109,0% so voi trung
binh thi nghi¢ém va cao hon binh quan 126,2% so
v6i dbi chung (trung binh 3,03 cm). Vé sinh
truong chiéu cao vat ngon dao dong tir 2,14 m
(CT5) dén 2,42 m (CT2), trung binh chung 2,27
m (CV = 10,8%), voi su khac biét cd ¥ nghia
thong ké (P-value < 0,001). CT2 c¢6 chiéu cao
cao nhit, trung binh dat 2,42 m, KTC 95%: 2,40
- 2,45 m, cao hon binh quan 106,8% so véi trung
binh thi nghi¢ém va cao hon binh quan 113,4% so
v6i dbi ching (trung binh 2,14 m). Téc do ting
trudng binh quan nam ADq trung binh dat 0,70
cm/nim, cao nhat & CT1 va CT2 (0,75 - 0,76
cm/nam), thép nhat & CT5 (0,61 cm/nam); AHy,
trung binh dat 0,45 m/ndm, dao dong tr 0,43
m/nam (CT5) dén 0,48 m/ndm (CT2).

Bang 3. Anh hudng ciia phan bon 16t dén sinh truéng cidy Mat nhan & giai doan 5 nam tubi

Tylé Doo Hun . .
CTTN A ADgo (cm/nam) | AHyn (cm/nam)
song (%) TB (cm) CV (%) TB (m) CV (%)

CT1 90,1% 3,74° 10,4 2,30 12,1 0,75 0,46

CT2 93,8° 3,82° 10,4 2,42° 9,7 0,76 0,48

CT3 88,6 3,58° 12,7 2,25° 10,0 0,72 0,45

CT4 85,2° 3,36" 17,1 2,24° 14,1 0,67 0,45

CT5 80,0° 3,03° 16,5 2,14° 8,1 0,61 0,43

B 87,6 3,51 13,4 2,27 10,8 0,70 0,45
P-value 0,000439 <0,001 <0,001

Ghi chu: Trong cung mot cgt cdc gid tri c6 mau ky tw (a, b, ¢, d,...) giong nhau thi chuwa cé sw sai khdc; ngwoe lai, cdc gia
tri ¢6 mau ky tw khéc nhau la c¢é sw sai khdc nhau cé y nghia thong ké & mike do tin cdy 95%. CTIN: 3,0 kg phdn chuong
hoai + 0,1 kg phdn hitu co vi sinh (CT1); 3,0 kg phédn chuéong hoai + 0,1 kg phdn hitu co vi sinh + 0,1 kg NPK (CT2); 3,0
kg phan chuong hoai + 0,2 kg NPK (CT3); 3,0 kg phin chuéng hoai (CT4); va Khéng bon phan (CT5 - doi chimg).

Két qua khang dinh phan bén 16t dong vai tro
quan trong trong viéc ning cao ty 1& séng va
sinh truong ciia cdy Mat nhan & giai doan kién
thiét co ban. CT2 (b6n 16t 3,0 kg phan chudng
hoai + 0,1 kg phan hitu co vi sinh + 0,1 kg
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NPK), véi loai va lugng phan bon 16t phu hop,
cho hiéu qua vuot trdi ca vé ty 1€ séng va sinh
truong dudng kinh, chiu cao. Pidu nay cé thé
do cung cdp ddng thoi cac nguyén t dinh
dudng thiét yéu ngay tir giai doan tréng, giup
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cdy nhanh chéng hinh thanh b ré khoe, ting
kha ning chdng chiu va tan dung tot ngudn
nuée va dinh dudng trong dat. Nguogc lai, CT5
c6 ty 1é séng va sinh trudng thap nhét, cho thy
viéc thiéu hodc su dung phan bén 16t khong phu
hop c6 thé anh hudng tiéu cuc dén kha ning
phuc hdi sau tréng va phat trién cia cay. Su
khac biét o rét vé cac chi tiéu sinh trudng
(P-value < 0,001) cho thiy viéc lya chon cong
thirc boén 16t hop 1y 1a mot trong nhimg yéu t6
ky thuat then chdt dé t6i uu ning sudt va chét
luong rimg trong Mat nhéan.

3.4. Anh huéng cia Ky thuat lam dat

Két qua nghién ciru cho thay cac bién phap lam
dat khac nhau c6 anh huong rd rét dén ty 1é
séng va sinh truong cua cdy Mat nhan sau 5
nim trong, trong d6, CT3 cho két qua vuot troi
hon han so véi cac cong thie con lai vé ca ty 18
sdng va céac chi tiéu sinh truong. Cu thé, ty 18
song trung binh ciia cdy dat 89,0%, trong d6
cao nhat 1a & CT3 (93,8%), ké dén 1a CT2
(87,6%) va thap nhat 1a CT1 (85,3%). Phan tich

phuong sai cho thiy sy khac biét giita cic cong
thirc 1a c6 ¥ nghia thong ké (P-value = 0,00447).
Vé sinh truong duong kinh gbc, gid tri trung
binh dao dong tir 3,24 cm (CT1) dén 3,55 cm
(CT3), véi hé sd bién dong CV% trung binh la
11,5%, cho thay muc d6 6n dinh tuong ddi cao.
CT3 dat gia tri cao nhat, trung binh dat 3,55
cm, KTC 95%: 3,52 - 3,58 cm, cao hon binh
quan 105,4% so véi trung binh thi nghiém, cé
¥ nghia théng ké so véi cac cong thirc con lai
(P-value < 0,001). Twong tu, chiéu cao vt
ngon trung binh toan thi nghiém la 2,34 m
(CV%: 10,1%), dao dong tir 2,20 m (CT1) dén
2,52 m (CT3). CT3 tiép tuc thé hién sinh
trudng vuot trdi, trung binh dat 2,52 m, KTC
95%: 2,50 - 2,54 m, cao hon binh quan 107,6%
so v&i trung binh thi nghiém, vdi sy khéac biét
¢6 ¥ nghia théng ké (P-value < 0,001), trong
khi CT1 cho két qua thap nhat. Vé téc do ting
trudng trung binh hang ndm, ADgy dao dong tur
0,65 - 0,71 cm/nam, AHy,, ttr 0,44 - 0,50 cm/nam,
trong do6 CT3 cling dat muc tang trudng cao
nhat ¢ ca hai chi tiéu.

Biang 4. Anh hudng ciia kich thudc hd trong dén sinh truéng cay Mat nhan
& giai doan 5 nim tudi

CTTN ’Ty lé Doo Huvn ADOE) AHVD
song (%) TB (cm) CV (%) TB (m) CV (%) (cm/nam) (cm/nam)
CT1 85,3" 3,24° 12,2 2,20° 8,7 0,65 0,44
CT2 87,6" 3,31° 11,2 2,31 10,9 0,66 0,46
CT3 93,8% 3,55% 11,2 2,52% 10,1 0,71 0,50
B 89,0 3,37 11,5 2,34 9,9 0,67 0,47
P-value 0,00447 <0,001 <0,001

Ghi chu: Trong cung mgt gt cdc gia tri c6 mau ky tw (a, b, ¢, d,...) glong nhau thi chua co sw sai khdc, nguwoc lai, cac
gid tri ¢6 mau ky tw khac nhau la 6 sw sai khdc nhau c¢é ¥ nghia thong ké ¢ mirc do tin cdy 95%. CTTN: Kich thudc ho
30 x 30 x 30 em (CT1); Kich thuée hé 40 x 40 x 40 cm (CT2); va Kich thude hé 40 x 40 x 50 cm (CT3).

Nhu vay, kich thudc hd trong c6 anh hudng rd
voi mirc do tin cay 95% dén sinh trudng duong
kinh gbc, chiéu cao, va ty 1¢ sdng cay Mat nhan
& thoi diém 2 - 5 nam tudi sau trong, trong do,
CT3 (kich thudc hd trong 40 x 40 x 50 cm) 1a
cong thirc 1am dat tdi wu nhat trong nghién ctru,
trung binh dat 3,55 cm vé duong kinh va 2,34 m
vé chiéu cao cay, tuong ung cao hon 105% vé
duong kinh va cao hon 108% vé chidu cao cdy

s0 voi trung binh thi nghiém trong 5 nam dau
sau trong.

3.5. Anh huwéng ciia tudi ciy con

O giai doan 5 nam tudi, tudi cay con dem trong
c6 anh huong r6 rét dén ty 1& sdng va sinh
truong ctia cdy Mat nhan sau 5 nam trong. Céc
chi tiéu sinh truéng bao gdm dudng kinh gdc,
chiéu cao, va téc d6 ting truong hing nim
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(ADgo, AHyn) déu c6 su bién dong theo tudi
cdy trong, v6i sy khac biét c6 y nghia thong
ké (P-value < 0,001). Cay con 15 thang tudi dat
két qua tot nhat voi ty 16 séng 94,3%, duong
kinh gbc trung binh 3,73 cm, KTC 95%: 3,70 -
3,76 cm, cao hon binh quan 112,1% so voi
trung binh thi nghiém; chiéu cao cay trung binh
dat 2,81 m, KTC 95%: 2,79 - 2,83 m, cao hon
binh quan 118,0% so véi trung binh thi nghiém.
Tuong tmg toc do ting truéng hang ndm ADgg =
0,75 cm/nam Va AHy, = 0,56 cm/nam. Tt ca cac
chi tiéu nay déu vuot troi so v6i cac nhom tudi
con lai, cho thay sy thich nghi t6t hon cia cay

16n tudi trong giai doan dau sau trong. Nguoc lai,
cly 6 thang tudi co ty 1é sdng va sinh truong thap
nhét (82,5%, Dgo = 3,11 cm, Hy, = 2,28 m), dong
thoi cho tdc do tang trudng hang niam thip nhat
(ADgp = 0,62 cm/nam, AH,, = 0,46 cm/nam).
Céac nhom tudi trung gian (9 va 12 thang tudi)
dat két qua trung binh nhung van thip hon rd
rét so v6i nhém 15 thang tudi, dic biét & chi
tiéu chiéu cao cdy. Chénh léch giira cac cong
thirc cling duogc thé hién & hé sb bién dong
(CV) cua cac chi tiéu, véi muc dao dong trong
khoang 9,2 - 12,6%, cho thiy su 6n dinh twong
d6i ciia cac ca thé cdy Mat nhéan theo dai.

Bang 5. Anh hudng cia tudi cay con dem trong dén sinh truong cdy Mat nhan
¢ giai doan 5 ndm tuoi

CTTN 'Ty |é Doo Hun ADOE) AHVP
song (%) TB (cm) CV (%) TB (m) CV (%) (cm/nam) (cm/nam)

CT1 82,5° 3,11¢ 12,6 2,28° 11,0 0,62 0,46
CT2 84,1 3,17° 11,5 2,21° 9,1 0,63 0,44
CT3 87,7° 3,31° 10,1 2,22° 9,4 0,66 0,44
CT4 94,3% 3,73 8,1 2,81° 7.3 0,75 0,56
B 87,2 3,33 10,6 2,38 9,2 0,67 0,48

P-value 0,00049 <0,001 <0,001 - -

Ghi chu: Trong cung mot cgt cac gia tri co mau ky tw (a, b, ¢, d,...) gzong nhau thi chwa co s sai khac; nguoc lai, cdc
gid tri ¢c6 mau ky tw khac nhau la c6 s sai khdc nhau c6 y nghia thong ké o mie do tin cdy 95%. CTTN: Cdy 6 thang
tuéi (CT); Cdy 9 thang tuéi (CT2); Cdy 12 thang tuéi (CT3); va Cdy 15 thang tuéi (CT4).

Nhu vay, c6 thé khang dinh rang tudi cay con
dem trong 1a yéu té quan trong anh hudong dén
su sdng sot va sinh trudong ban dau cua cdy Mat
nhan. Viéc sir dung cay con 15 thang tudi duoc
xac dinh 1a phu hgp va c6 hiéu qua sinh truong
t6t nhat trong diéu kién thi nghiém, gép phan
nang cao hiéu qua tréng rimg cdy duoc liéu
Mat nhan.

3.6. Théo luan

Két qua nghién ciru khang dinh vai tro diéu tiét
vi khi hau cua tﬁng tan rung, dédc biét trong vi¢c
giam btrc xa truc tiép, duy tri do am dat va han
ché su canh tranh cua tham tuoi, qua do tao diéu
kién thuan lgi cho sinh trudéng cua cay Mat
nhan. Dir lidu thuc nghiém cho thiy ty 18 song,
cac chi tiéu sinh truong va tang truong cua cay
Mat nhan dat gia tri cao nhat trong diéu kién tan
che phu hop, véi su khac biét ¢6 ¥ nghia thong
ké so voi cac cong thirc con lai va so voi ddi
chtng. Cu thé, cac chi tiéu sinh truong cao hon
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¢6 y nghia lan luot 130,2% vé duong kinh gbc
va 123,6% vé chiéu cao cdy so véi trung binh
thi nghiém; dong thoi cao hon twong tUng
173,1% vé dudng kinh va 158,5% vé chiéu cao
so voi trung binh cong thire ddi ching.

Nhitng két qua nay hoan toan phu hop véi dic
diém sinh thai va quy luat phan b ty nhién cua
loai Mat nhan, von thudng tdp trung ¢ nhiing
khu vyc ¢6 d6 tan che trung binh (0,3 - 0,4), nhu
da dugc ghi nhan tai Khu Dy trir sinh quyén
Pong Nai (Nguyén Hoang Hio et al., 2020).
Tuong tu, cdy Mat nhén cing dugc ghi nhan
sinh truong t6t dudi tan rimng Thong ba la voi do
tan che 0,3 - 0,5 hogc tai cac 16 tréng trong rimg
(Nguyén Thanh Mén et al., 2016).

Dang chi y, xu hudng nay ciing tuong dong voi
két qua thi nghiém ¢ giai doan vuon wom, khi
cdy con Mat nhan dat sinh truong tdt nhat vé
duong kinh gbc va chidu cao & muc che sang
25%, 6n dinh hon so véi cac muc che sang cao
hon (50% va 75%) (Nguyén Hoang Hio et al.,
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2020). Diéu nay cho thidy mirc che sang vira
phai (khoang 25 - 30%) c6 thé 1a dleu kién sinh
thai ti wu cho ca giai doan wom gidng va trong
dudi tan rung.

Su twong dong gitta két qua clia nghién ctru nay
v6i cac cong bd trude day khang dinh rang Mat
nhan 13 loai ua béng nhe, sinh trudng tdt trong

D00 {em)

1 2 3 4 5

diéu kién anh sang tan xa va chiu anh hudéng bat
loi khi cuong dd anh sang truc xa qua cao hoac
khi d6 tan che vuot qua ngudng tbi uu. Day la
co s¢ khoa hoc quan trong dé dé xuét cac bién
phap k§y thuat trong, diéu chinh tan che va quan
1y sinh canh phu hop, nham phét trién bén vimg
loai cay dugc li€u quy nay dudi tan ring.

1 2 3 B 5

Hinh 2. Phan tich sai khac thong ké sinh truong duong kinh va chiéu cao cay Mat nhan tai cac cong
thirc mat do trong (hinh trén) va phan bon 16t khac nhau (hinh duwdi) & giai doan tir 1 - 5 tudi

Vé mat d6 trong, mirc 10.000 cay/ha cho thiy
uu thé 16 rét khi cay dat duong kinh binh quéan
3,57 cm va chiéu cao 2,50 m, ting tuong Ung
112,6% va 115,3% so véi trung binh thi nghiém.
Mat d6 nay gitip giam ap lyc canh tranh vé anh
sang, dinh dudng, va khong gian sinh trudng so
v61 cac mat do cao hon hoac thfip hon, déng

thoi van duy tri dugc kha nang tdn dung di¢n
tich hiéu qua. Vé yéu t6 dinh dudng, cong thic
bon 16t 3,0 kg phan chudng hoai + 0,1 kg phan
hitu co vi sinh + 0,1 kg NPK/cay da mang lai
hiéu qua vuot trdi, voi duong kinh gdc binh
quan dat 3,82 cm va chiéu cao 2,42 m, cao hon
109% va 107% so v&i trung binh thi nghiém. Su
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két hop hai hoa giita phan hitu co va vo co
khong chi cung cap ngudn dinh dudng can ddi,
ma con cai thién ciu trac dat, ting kha ning giir
4m va hoat dong vi sinh vat dat. Két qua nay co
su trong dong voi cac nghién ciru trude day. Cu
thé, cy con Mat nhan dugc bén phan hiru co tir
v qud co (EFB compost) cho muc tang duong
kinh than cao nhét, mic du chiéu cao ciy khong
thay d6i nhiéu. Twong tu, khi st dung phan
NPK Green, két qua tang trudng ciing cho thiy
xu huéng gan giéng. Trong khi d6, bon phan
Complehumus lai mang dén hiéu qua dong déu
hon, giup cdy ting trudng ca vé chidu cao va

duong kinh than, véi téc do ting chiéu cao trung
binh gép ddi so voi ddi chung (Rozidah et al.,
2016). Ngoai ra, Mat nhan trong tir cdy con 1
nam tudi, khi duoc bon 2 1an cach nhau 6 thang
bﬁng cac loai phan mun, phan KOKET cuyc,
phan hitu co sinh hoc va hon hop phan ga, ciing
cho théy su cai thién rd rét vé sinh truéng chiéu
cao. Nhin chung, cac két qua nay déu khang
dinh vai tro ctia phan bon trong viéc khong chi
cung cdp dinh dudng ma con cai thién ciu trac
va do phi nhiéu cta dat, qua d6 nang cao kha
nang sinh truong cuia cdy Mat nhan (Azarae et
al., 2010).

Hinh 3. Phan tich sai khac thong ké sinh truong dwong kinh va chiéu cao cay Mat nhan
tai cac cong thue kich thudc ho (hinh trén) va tudi cay con dem trong khac nhau (hinh duwdi)
& giai doan tur 1 - 5 tudi
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Két qua nghién ctru cho thay k¥ thuat 1am dét va
kich thudc hé trong déng vai trd quan trong doi
v6i sinh truéng cia ciy trong giai doan dau. H6
trdng c6 kich thudc 40 x 40 x 50 cm cho két
qua toi wu, voi dudng kinh binh quan dat 3,55
cm va chiu cao 2,34 m, cao hon lan luot 105%
va 108% so v&i gid tri trung binh cia thi
nghiém. Kich thudc nay tao diéu kién thuan loi
cho sy phat trién ban dau cua bo ré, déng thoi
han ché su canh tranh dinh dudng tr tham tuoi.
Vé tudi cay con, két qua ¢ nghién ciru nay chi ra
rang st dung cdy giéng 15 thang tudi mang lai
sinh truong tot nhat, v6i dudng kinh binh quéan
dat 3,73 cm va chiéu cao 2,81 m, vuot lan lugt
112,1% va 118,0% so v&i trung binh thi
nghiém. O do tudi nay, cdy con da c6 hé ré va
than dil kha ning thich nghi nhanh véi diéu kién
trong dudi tan rimg, gop phan giam ty 16 chét va
rt ngin thoi gian phuc hoi sau khi trong.

IV. KET LUAN
Két qua nghién ctru da x4c dinh duoc t6 hop cac
yéu té ky thuat téi wu cho trong cdy Mat nhan

(Eurycoma longifolia Jack) duéi tan rimg gom:
(i) d6 tan che khoang 0,3; (ii) mat do trong
10.000 cay/ha; (iii) bén 16t 3,0 kg phan chudng
hoai + 0,1 kg phan hitu co vi sinh + 0,1 kg
NPK/cdy; (iv) kich thudc hd 40 x 40 x 50 cm;
va (v) cay gidng 15 thang tudi. T6 hop cac yéu
t6 k§ thuat nay cho ty 18 sbng, sinh truong va
ting truong cua cdy Mat nhan cao nhit, khac
biét c6 ¥ nghia thdng ké so véi cac cong thirc
con lai va cong thire d6i chimg. Sy két hop dong
b gilta céc yéu td vé tan che, mat do, cay
gidng, hd trong, va dinh dudng da giup cdy Mat
nhan sinh truong 6n dinh, thich tng t6t voi diéu
kién sinh thai dudi tan rung.

Két qua nghién ctru 1a co s& khoa hoc quan
trong phuc vu hoan thién quy trinh ky thuat
trong va quan ly tan che cho loai Mat nhan duéi
tan rimg, gop phan phat trién bén virng nguon
dugc liéu quy tai khu vuc Gia Lai va cac ving
c6 diéu kién sinh thai tuong tu.
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