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NGHIEN CUU CAC DAC TRUNG CO BAN CUA PHAN HUU CO SINH
HOC PUGC U TU PHE THAI KHAI THAC RUNG KEO LAM HON HOP
RUQT BAU SAN XUAT CAY CON O VUGN UOM

Nguyén Thi Thuy Ngal, Pham Quang Thu', Nguyén Minh Chi’,
Nguyén Vin Thanh', Lé Xuan Phuc?
1. Trung tam Nghién cuu Bao vé rung
2. Vién Nghién cuu Cong nghiép rung

TOM TAT

St dung cac vat liéu hitu co phé thai 0 phan hitu co sinh hoc lam hdn hop
rudt bau dé san xuét cdy con dang dwoc 4p dung kha phd bién trén thé
gi6i. Trong nghién ctru nay, cac vat liéu hitu co sin c6 nhu 13, vo cay keo,
thu dugc sau khai thac ring keo st dung 0 phén hitu co sinh hoc lam gia
thé dong bau wom cdy con. Sau 90 - 105 ngay ©, tinh chéat ddc trung cua
phan hitu co sinh hoc dugc u tir vo va 14 cdy keo sau khai thac voi vi sinh

Tir khod: Acacia mangium, vat phan giai xenlulo, co do 4m: 25 - 35%; pH: 6,2 - 6,8; ham luong céc

DalbeltgiatonkineAnsiSN, chit hitu co tong sd: 32 - 32,5%; Ham luong nito tong s0: 0,19 - 2,5%;
Keo tai tuong, phan hiru ham luong photpho tong s6: 0,25%; ham hrong kali tong s6; 0,21 - 0,25%);

co sinh hoc, Sua do. mau sic: nau den. Phan hitu co sinh hoc dd dwgc U hoai, muc trong

khoang thoi gian tor 90 - 105 ngay. St dung 30% phan hitu co sinh hoc
tron voi 69% dat ting mat va 1% lan (CT3) wom cay giong Keo tai tuong
tang duong kinh gdc 26,4% va ting chiéu cao 148% so voi ddi chimg &
thoi diém 90 ngay tudi. Cay con Sua do khi sir dung 40% phén hitu co
sinh hoc trén véi 59% dat ting mit va 1% lan (CT4) sau 90 ngay thi
nghiém tang duong kinh gbc 14,8%, ting chiéu cao vat ngon 29,4% so véi
dbi chung.

Study on the characteristics of organic biofertilizer made from
composted scrap materials from Acacia plantations to produce
substrates for cultivating seedlings in nursery

The use of organic biofertilizer made from tree harvesting residuals (leaves,
branches and bark) inoculated with cenllulose decomposition
microorganisms as the nursury potting medium for seedlings production has
been popular in the world. In this study, one ton of chips of residuals from
harvested acacia plantations including leaves, branches and bark were added
with 3kg potassium, 10kg super phosphat, 5kg urea, inoculated with 5kg of

Keywords: Acacia subtrates of cenllulose decomposition microorganisms to produce organic
mangium, Dalbergia fertilizer to use as potting medium for seedling production in the nursery.
tonkinensis, Organic After 90 - 105 days of inoculation, the compost has humidity of 25 - 35%,
biofertilizer. pHH20 Of 6.2 - 6.8, total organic matter of 32 - 32.5%, total nitrogen content

of 1.9 - 2.5%, total phosphorus content of 0.25%, total potassium content of
0.21 - 0.25%, and the color of black brown. The highest nutrient contents
was found in the biofertilizer composted in the period from 90 to 105 days.
The mixture of 30% biofertilizer, 69% topsoil and 1% phosphate fertilizer
(CT3) showed the best growth rate of 90 old - day Acacia mangium
seedlings, which has 26.4% in stem diameter and 148% in height higher
than those of the control. This mixture was 40% organic biofertilizer, 59%
topsoil and 1% phosphate fertilizer (CT4) for Dalbergia tonkinensis
seedlings, which has 14.8% in stem diameter and 14.8% in height higher
than those of the control.
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L. PAT VAN BE

Hién nay vi¢c st dung hi€u qua toan bo nguén
sinh khéi cua rimg ngdy cang dugc quan tam.
Pay 1a vin dé mang tinh toan cau, nhu giir gin
su cAn bang sinh thai nhim bao vé moi truong
séng va chéng lai sy bién d6i khi hau. Khéi
luong vat li¢u hiru co thai loai sau khai thac va
ché bién nong 1am san & nude ta 1a rat 16n, san
lugng g6 khai thac nim 2014 dat 17 triéu m?
(B4o Tai chinh, 2014), theo udc tinh it nhét
10% phé liéu gb, bao gdm canh nhéanh khi khai
thac va mun vun gd khi ché bién nguyén liéu
c6 thé thu gom va st dung dugc, tuy nhién chi
mot phén nhd dugc tan dung cho cac muc dich
khéac nhau (san xuét van nhan tao, cui dét) con
lai hau hét bi loai bo hodc xtr Iy bang cach dbt
ngay tai rirng, gay lang phi, anh hudng nghiém
trong t&1 moi trudong va cong tac quan ly bao
vé rung.

Nhirng ndm gin day, viéc st dung cac vat liéu
hiru co phé thai @ phan hitu co sinh hoc lam
hdn hop rudt bau dé san xuit cdy con dang
dugc ap dung kha phé bién trén thé gioi, dién
hinh nhu ¢ Hoa Ky, Canada va mdt sé nudc
Chau A nhu Indonéxia, Malaixia, Trung Quéc
(Toshiaki, 2007). Uu diém cua phuong phap
nay giam dang ké trong lwong bau cay, trong
luong c6 thé chi bang 25% trong lugng bau
dat, ngoai ra ty 1& cdy séng cao hon so véi viée
trong cdy bang gia thé bau dat truyén thdng.
Hién nay Trung Qudc dang phat trién viéc san
xut cdy con bang gia thé hitu co, cac loai ciy
dang dugc nghién ciru st dung gia thé hitu co
dé gieo wom & Trung Qudc 1a cac loai théng
(Pinus yunnanensis, Pinus armandi, Pinus
densata), cac loai keo (Acacia richii, Acacia
mearnsii), bach dan (Eucalyptus maidenii) va
mot s loai cay khéc (Toshiaki, 2005; 2007). O
Viét Nam, nghién ctru san Xuét cay con ¢ vuon
wom bang gia thé hitu co c6 bd sung dinh

dudng di duogc thir nghiém, két qua cho thiy
c6 thé st dung xo dira hoai c6 bd sung ché
pham vi sinh MF1 1am gia thé dé san xuét cay
con Keo tai twong va keo lai (Nguyén Hoang
Nghia et al., 2013). Viéc nghién ctru st dung
vat liéu hiru co 1a vo va la keo sau khai thac
rimg keo U phan hitu co sinh hoc 1am gi4 thé
gieo wom cay lam nghi¢p hoan toan kha thi va
¢6 ¥ nghia rat 16n ca vé khia canh kinh té va
mdi truong. Bai viét ndy trinh bay dic trung
co ban cua phan hitu co sinh hoc dugc u tur
phé thai khai thac rimg keo (vo va la cay keo)
lam hdn hop rudt bau san xuat cdy Keo tai
tuong (Acacia mangium) va Swa do
(Dalbergia tonkinensis) ¢ vuon wom.

1. VAT LIEU, PIA PIEM VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Vit li¢u lam rudt bau

- Phan hiru co sinh hoc dugc U tir vi sinh vat
phan giai xenlulo véi vé va 14 keo sau thoi
gian 105 ngay.

- Pét téng mat khai thac tai xa Ngoc Thanh,
Vinh Yén, Vinh Phic.

Doi twong thir nghiém

- Keo tai tuong: str dung hat giébng nhap noi
tir Uc.

- Swa d6: st dung hat gidng cua 5 cay me thu
tai Hoai Puc, Ha No§i. Hat ctia cac cdy me
duoc tron déu voi ty 1€ nhu nhau.

2.2. Phuong phap nghién ciru

2.2.1. Phuwong phap nghién cdc ddc trung co
bdn ciia phén hivu sinh hoc dwoc sin xudt tiv
vo va la keo theo thoi gian u khdc nhau

Qua trinh tao phan hitu co sinh hoc tir vo va 14
cay keo: Thu 14 va vé cay keo tur rung sau khai
thac, dua vao may cat so ché gidap nat kich
thudc khoang 2 x 3cm (khdi lwong 1 tén); 0
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véi nude voi trong, sau 2 - 3 ngay, trdn vat
liéu 0 voi mot s6 nguyén liéu khac nhu; phan
kali thwong pham: 3kg; supe lan: 10kg; phan
uré thwong pham: 5kg; ché pham vi sinh vat
phan gidi xenlulo; 5kg, sau d6 phu bat, chén
gach va 0, tan sudt dao tron 10 ngay/1 lan, do
am: 25 - 35%; pH: 6,2 - 6,8. Sau cac thoi gian
60, 75, 90, 105 ngay lay mau (10 mau cho mot
méc thoi gian), phan 0 ra kiém tra do hoai muc
bang cach phan tich cac chi tiéu OM tdng sd
(Mun tong sb; %), Pam (%), P20s (%), K,0
(mg/100g mau).

Phuong phap phan tich chi titu OM mun (%)
theo phuong phap Walkley - Black.

Phuong phap phan tich chi tiéu Bam (%) theo
phuong phap Kjeldhall.

Phuong phap phan tich chi tiéu P,0s (%) theo
phuong phép Tric quang/Photometry.

Phuong phap phan tich chi tiéu K,O (mg/100g
dat) theo phuong phap Quang ké/Flame
photometer.

2.2.2. Phwong phdap nghién cuwu xdc dinh
thanh phan, ty 1¢ hon hop ruét bau

Thi nghiém duogc b tri theo khdi ngau nhién
déy dua voi 5 cong thuc, 3 lan lap lai, moi lan
lap 30 cay/cong thic. Chiéu cao va duong
kinh gbc cua cay duoc do sau 30 ngdy, 60
ngdy va 90 ngay. Sé liu duoc xur Iy bang phan

mém Dataplus va Genstat. Thanh phan hdn
hop rudt bau ciia cac cong thirc nhu sau:

Cong thuc 1: Dbi chirng (99% dat + 1% lan);
Cong thirc 2: 20% phan hitu co sinh hoc u
trong 105 ngay + 79% dét + 1% lan;

Cong thirc 3: 30% phan hitu co sinh hoc u
trong 105 ngay + 69% dét + 1% lan;

Cong thirc 4: 40% phan hitu co sinh hoc u
trong 105 ngay + 59% dét + 1% lan;

Cong thtc 5: 50% phan hittu co sinh hoc u
trong 105 ngay + 49% dét + 1% lan.

Hdn hop gia thé tron déu trude khi dong bau,
st dung bau polime c6 kich thude 11 x 15cm.
Sau khi ciy cdy, tién hanh déng bd cho céac
cong thuc thi nghiém vé ché do tudi nuée, lam
co, pha vang, dao bau.

M1 KET QUA NGHIEN CUU

3.1. Két qua nghién ctru cac dic trung co
ban ciia phan hiru co sinh hoc dwoc sin xuét
tir vo va la keo theo thai gian G khac nhau
Tt 1 tAn vo va la ciy keo thu duoc tir rimg
trong keo sau khai thac dwa i phan hitu co sinh
hoc: v6i d6 am: 25 - 35%:; pH: 6,2 - 6,8; sau
cac thoi gian 60, 75, 90, 105 ngay lay mau
phan U ra kiém tra d6 hoai muc bang cach
phan tich cac chi tiéu OM tong sd (Mun tong
s0), Pam (%), P20s (%), K20 (mg/100g mau),
két qua duoc thé hién & bang 1.

Bang 1. Anh hudng cua thoi gian i dén kha ning tao phan hiru co sinh hoc

STT Théi gian (ngay) OMrs (%) Nrs (%) P20s 15 (%) K20 715 (%)
1 60 13,53 0,83 0,10 0,12
2 75 20,16 1,23 0,11 0,09
3 90 32,45 2,50 0,25 0,25
4 105 31,95 1,89 0,25 0,21

Qua bang 1 cho thay thoi gian  phan hitu co
sinh hoc anh hudng rd rét toi dac diém cua

4310

phan. Khi u phan hitu co sinh hoc sau 90 ngay
cho thdy phan 16n cac chit hitu co dd hoai



Nguyén Thi Thuy Nga et al., 2016(2)

Tap chi KHLN 2016

muc, tao phan hiru co sinh hoc 1a 16n nhét véi
lwong mun téng sb dat >30%; Ham luong nito
téng dat 2,5%; Ham luong photpho tong s dat
0,25%; Ham luong kali téng s6 dat: 0,25%.
Mau sic: Nau den. Nhu vay v6i ham luong
cac chat nhu trén dam bao dat tiéu chuan phan
hiru co sinh hoc theo Thong tu s6 36/2010/TT
- BNNPTNT ngay 24/6/2010 cia Bo Nong
nghiép va Phét trién nong thon vé viéc ban
hanh quy dinh san xuit kinh doanh va st dung
phan bon. Phan hitu co sinh hoc da duogc u
hoai, muc khong chira cac thanh phan gay doc
hai, dap tmg yéu cau dung dé san xuét rudt bau
wom giéng cay lam nghiép.

3.2. Két qua xic dinh thanh phan, ty 1¢
phian hitu co sinh hgc trong hén hop rudt
biu dé gieo wom cay con Keo tai twong va
Swa do

3.2.1. Két qui xdc dinh thanh phan, ty 1¢
phén hitu co sinh hoc trong hén hop rujt
bdu dé gieo wom cdy con Keo tai twong

Két qua cho thay véi ty 1& phan hitu co sinh
hoc u trong 105 ngay trong gia thé bau khac
nhau dd anh huong rd dén sinh trudng cua cay
con Keo tai tuong tai ba thoi diém danh gia
gdm 30, 60 va 90 ngay tudi. Két qua danh gia
sinh trudng cua cdy con Keo tai tuong dugc
tong hop & bang 2.

Bang 2. Sinh truéng cua cay con Keo tai tuong & cac cong thirc thi nghi¢m

Sau 30 ngay Sau 60 ngay Sau 90 ngay

Coéng Hwn (cm) Doo (MM) Tylé Hun (cm) Doo (Mm) Hun (cm) Doo (mm)
thire séng

Xtb V% Xtb V% (%) Xtb V% Xtb V% Xtb V% Xtb V%
CT1 5,73 10,5 1,11 4,5 77,8 | 12,18 | 11,7 | 1,25 3,8 30,6 | 10,1 | 3,03 4,2
CT2 7,67 9,1 1,22 51 92,2 | 1535 | 10,4 | 1,42 3,4 39,5 | 11,1 | 3,21 4,4
CT3 9,98 8,3 1,45 2,7 100 19,00 | 8,8 1,75 2,9 51,1 | 10,1 | 3,83 3,5
CT4 8,12 8,5 1,32 5,4 95,6 | 15,29 | 10,0 | 1,61 4,1 40,2 | 12,6 | 3,69 52
CT5 7,80 9,7 1,31 4,2 81,1 | 14,43 | 10,1 | 1,43 4,7 43,1 | 13,1 | 2,93 4,7
LSD 0,87 0,15 2,54 0,22 4,42 0,49
Fpr <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

Két qua & bang 2 cho thy giita cac cong thirc
thi nghiém c6 su sai khac rod vé mat théng ke,
trong d6 cac cong thire c6 st dung phan hitu co
sinh hoc dé tron bd sung lam gia thé déu cho
két qua cao hon rd rét so voi ddi chimg. Cong
thirc s dung 30% compost tron voi 69% dét
tang mat va 1% lan (CT3) cho két qua tot nhat
& ca ba thoi diém do dém. Sinh truong duong
kinh ctia cong thire tot nhat da vuot cong thirc
ddi ching chi sir dung dat ting mat lam gia thé
1a 30,6%, 40% va 26,4% tuong Ung tai thoi
diém 30, 60 va 90 ngay tudi. Sinh truong chiéu

cao cling vuot twong ung tai ba thoi diém 1a
110,9%, 106,9% va 148%. Ngoai ra ty 1¢ song
cua cay con ¢ cac cong thure cé tron phan hiru
co sinh hoc dat tr 81,1 - 100%, cling cao hon
so voi ddi chig (77,8%), cdy con & cac cong
thtrc thi nghiém c6 do déng déu kha cao, dic
bi¢t la & cong thirc 3. Tuy nhién ¢ hai cong thirc
40% va 50% compost, sinh truéng cta cay Keo
tai tugng c6 xu hudng chiing lai, hién tugng
nay c6 thé do gia thé c6 ty 1¢ compost cao hon
thuong bi thoat hoi nudc nhanh hon so voi gia
thé dét truyén thong.
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Hinh 1. Thi nghiém bon compost ciy keo sau 90 ngay tudi

3.2.2. Két qua xdc dinh thanh phan, ty 1¢
phan hitu co sinh hoc trong hon hop rujt
bau dé gieo wom cdy con Swa do

Chiéu cao va duong kinh gbe cua cdy Sua do ¢
cac mbc thoi gian khac nhau va béon ham

lugng phéan hitu co sinh hoc khac nhau dugc
thé hién & bang 3.

Két qua ¢ bang 3 cho thiy giira cac cong thirc
thi nghiém gia thé cho ciy con Sua do ¢ thoi
diém 60 va 90 ngay tudi ciing c6 su sai khac rd

Bang 3. Sinh trudng cua cay con Sua do ¢ cac cong thirc thi nghiém

Sau 30 ngay Sau 60 ngay Sau 90 ngay

Cong Hwn (cm) Doo (Mm) Ty lé Hwn (cm) Doo (Mm) Hwn (cm) Doo (Mm)
thire soéng

Xtb V% Xtb V% (%) Xtb V% Xtb V% Xtb V% Xtb V%
CT1 6,19 6,3 1,68 3,1 933 |1008| 75 | 2,21 | 25 |2828| 88 | 452 | 35
CT2 6,33 6,5 1,77 3,2 922 |12,31| 68 | 2,36 | 2,1 |31,22| 96 | 4,88 | 3,2
CT3 6,36 6,8 1,81 3,7 956 |1344| 64 | 280 | 2,0 |3329| 6,1 | 512 | 2,6
CT4 6,55 6,0 1,82 2,8 933 |14,15| 63 | 280 | 2,1 |3662| 63 | 519 | 2,5
CT5 5,93 6,8 1,75 2,9 86,7 |13,12| 7,1 | 2,36 | 2,7 |3454| 9,2 | 501 | 31
LSD 0,32 0,11 2,16 0,27 3,21 0,45
Fpr 0,039 0,100 <0,001 <0,001 <0,001 <0,001

vé mit thong ké vdi xac suét tinh déu nho hon
0,001. Céc cong thirc ¢6 st dung compost dé
tron bd sung lam gia thé van cho két qua tot
hon so vé6i cong thirc d6i chimg. Cay con Sua
d6 sinh truong tét nhat & cong thic sir dung
40% compost tron véi 59% dat ting mit va
1% lan (CT4), do dong déu cao, hé sb bién
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dong déu dudi 6,5% va ty 1& sdng cao, dat
93,3%. So v6i cong thic dbi ching chi sur
dung dat ting mat lam gia thé, sinh truong
duong kinh ctia cong thirc tot nhit da vuot lan
luot 13 8,3%, 26,7% va 14,8% tai thoi diém 30,
60 va 90 ngay tudi; Sinh truéng chidu cao
cling vuot tuong Ung tai ba thoi diém 1a 5,8%,
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40,3% va 29,4%. O thi nghiém nay, khi ting ty
1& compost 16n 50%, ciy con c6 biéu hién sinh
truong kém hon so voi cac cong thic su dung
20 - 40% compost. Di voi nhidu qudc gia
phat trién, viéc st dung vat li¢u hiru co, trong
d6 co ca compost 1am tir vo va 14 cay dé thay
thé hoan toan dat lam gia thé gico wom da
duoc 4ap dung rong rai. Tuy nhién, khi st

dung 100% compost dé lam gia thé gico wvom
thi can c6 cac nghién ctru bd sung dinh dudng
va ché do tudi nuéc phu hop cho timg dbi
tugng cdy trong. Ddi v6i cdy keo lai va Keo
tai tuong, khi st dung gia thé hitu co hoan
toan, ngoai bd sung phan bén con can bd sung
cac nguyén td vi lugng cho cdy (Nguyén
Hoang Nghia et al., 2013).

.

S, i

Hinh 2. Cay con Sua d6 sau 60 ngay tudi (CT1 - trai va CT4 phai)

IV. KET LUAN

- Tinh chat dic trung ctia phan hiru co sinh hoc
dugc u tir vo va la cay keo sau khai thac rung
keo nhu sau: Do am: 25 - 35%; pH: 6,2 - 6,8;
Trong phan U sau 90 ngay, ham lugng cac chat
hitu co tong: dat > 30%; Ham lugng nito tong
s0: 2,5%; Ham lugng photpho tong sb: 0,25%;
Ham luong kali tong so: 0,25%. Mau sac: Nau
den. Ctr 10 - 12 ngay tién hanh déo déng u 1

lan. Phan hitu co sinh hoc d3 dugc U hoai, muc
trong khoang thoi gian tir 90 - 105 ngay khong
chira cac thanh phan gay doc hai, dap tmg yéu
cau dung dé san xuit rudt bau wom gidng cay
lam nghiép.

- Cong thuc st dung 30% phan hitu co sinh
hoc trén voi 69% dat tﬁng mat va 1% lan
(CT3) uom cay gidng Keo tai tugng cho két
qua tbt nhat vé chiéu cao va duong kinh gbc &
ca ba thoi diém do dém.
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- Cay con Sua do sinh trudng t6t nhit & cong  t6t nhit vé& chiéu cao va duong kinh gdc & ca
thirc str dung 40% phan hitu co sinh hoc tron  ba thoi diém do dém.

voi 59% dat ting mit va 1% lan (CT4), d6

dong déu cao, dat ty 1& song cao, cho két qua
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PAC PIEM CAU TRUC RUNG VA SINH THAI
LOAI THONG NAM LA (Pinus dalatens:s de Ferre)
TAI VUGN QUOC GIA BIDOUP NUI BA TiNH LAM PONG

Lé Canh Nam®, Luu Thé Trungl,

Buii Thé Hoang?, Lwong Vin Diing® va Pham Xuan Nguyén®
YWién Khoa hoc Lam nghiép Nam Trung bé va Tdy Nguyén

2 Vieon Quéc gia Bidoup Niii Ba

3Khoa Sinh hoc - Truong Pai hoc Pa Lat

Tur khoa: Cay la kim, loai
dac hitu, Thong da lat

Keywords: Conifer,
endemic species, Dalat
pine

TOM TAT

Thong nam 1a (Pinus dalatensie de Ferre) dugc nha thuc vat hoc nguoi Phap
tén Y. de Ferre mé ta va cong bd lan diu tién vio nam 1960 trén co s& cac
mau vat thu dugc & Trai Mat (Tp. Pa Lat) va tir tram Chu Yang Sin (Dik
Lék). Thong nam 14 1a loai dac hitu cua Viét Nam va c6 phan bd tu nhién
tap trung & Cao nguyén Langbian, Cao nguyén Ngoc Linh, Cao nguyén
Playku va ¢ Thura Luu - Hué. Trong viing phan bb, Thong nim 1a c6 phan
bd trong kiéu rimg hdn giao cdy 14 rong va 14 kim, & d6 cao tir 1400 - 1900m
50 voi mat nudce bién. Thong nam 14 co phan b6 cum ¢ dinh dbi va rai rac &
sudn va chan doi. Thong nam 14 moc hon giao voi cac loai cay Bach ting,
Hong ting, Po mu, Théng tre, Thong 2 14 det va cic loai cay 1a rong khac
thudc ho Dé, Long ndo véi tang tham muc day (>20cm). Trong ving phan
bd tap trung cta loai tai Vuon Qudc gia Bidoup Nui ba tinh Lam Pdng, cac
tuyén diéu tra duoc thiét 1ap véi cu ly tuyén cach tuyén 200m. Trén mdi
tuyén, cac 0 tiéu chudn tam thoi 2500m® duoc thiét 1ap véi cu ly cach nhau
100m. Tong s6 40 6 tiéu chuan 2500m? di diéu tra. Két qua cho thy, mat
d6 trung binh cua 1am phan c6 loai Thong nim 1a phan bd 1a 853 ciy/ha
(D1.3 >10cm), chiéu cao trung binh Hvntb =17,2m va duong kinh ngang
nguc binh quan D1.3 = 23,6cm. Cac 1am phan c6 sy hién dién ciia Thong
nam 14 rat da dang vé thanh phan loai véi khoang 100 loai xuét hién thudc
62 chi va 35 ho thyc vat than gd. S6 luong ca thé Thong nam 14 trong 1am
phan thuong thap, mat do trung binh 14 19 cay/ha, da phan 6 trang thai thanh
thuc va qué thanh thuc véi déc trung dudng kinh trung binh va chiéu cao vt
ngon trung binh 16n, twong ung 1a D1.3tb = 54,8cm va Hvntb = 24,6m.
Thong nam 14 14 1 trong 10 loai wu thé trong sinh thai quan thé véi chi s6
quan trong loai IV% = 5,0%. Thong nim 14 ¢6 quan hé twong hd véi Thong
2 14 det, (Pinus krempfii), Com cudng dai (Elaeocarpus lanceifolius Roxb.)
va c6 quan hé ngiu nhién véi cac loai Cap mdc Bidoup (Craibiodendron
heryi W.W.Smith var bidoupensis Smith & Phamh), Tram do (Syzygium
zeylanicum (L.) DC), Tram tring (Syzygium wightianum Wall. ex Wight et
Arn), Cap mdc VN (Craibiodendron vietnamense Judd), Kha thu nhim
(Castanopsis echidnocarpa Mig).

The forest structure and ecological characteristics of Pinus dalatensis
de ferre in Bidoup Nui Ba National Park, Lam Dong province

Pinus dalatensis de Ferre, the five-needle pine, is endemic in Vietnam. It
grows naturally in Langbian plateau. Data collected from 40 sample plots
(2500 m? each) showed that, Pinus dalatensis is founded in mixed broad-
leaved and coniferous forests, within the altitude range of 1400 - 1900 m.
The stand structure is characterized by the average density of 853 trees per
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