KHOA HOC CONG NGHE

NGHIEN CUU MOT SO BAC BIEM CAU TRUC VA
KHA NANG PHUC HOI RUNG SAU NUONG RAY TAI
VUON QUOC GIA TA BUNG, TiNH BAK NONG

TOM TAT

Nguyé&n Thanh Tan", Nguyén Thi Thanh Huong!

Nghién cttu duoc thuc hién trén hai kiéu rimg phuc hdi sau nuong ray 1a kiéu rimg it tre, nira va kiéu rimg
tre, ntta tai Vuon Quoc gia Ta Dung, tinh Dak Nong. S6 lieu thu thap tir 37 6 tiéu chuén dién hinh véi dién
tich 2.500 m?/6 (50 m x 50 m), trong d6 33 6 duoc thiét 1ap & ring sau nuong ray dai dién cac kiéu rirng va
thoi gian phuc héi, 4 6 duoc thiét 1ap & rimg 6n dinh. Két qua nghién cttu cho thdy, phan b6 sé cay theo cap
kinh 2 giai doan phuc héi dau 12 5- 9 nam va 10 - 14 nam tuan theo quy luat dang giam theo ham Meyer, giai
doan 15 - 20 nam c6 dang moét dinh lech trai, s6 cay tap trung nhiéu nhat & co kinh thap doi véi ca 2 kiéu
rimg. Mang hinh phan bé cay ring trén mat bang c6 quy luat phan bo cach déu véi ca 3 giai doan phuc hoi
trén hai kiéu rimg. C4u tric tang thit va do tan che tang dan theo giai doan phuc héi, ciu trdc ting tir 1 dén
3 tang, do tan che bién dong tir 0,31 dén 0,54 tuong tmg véi cac giai doan phuc héila 5-9 nam, 10 - 14 va 15
- 20 nam. Thoi gian phuc hoi dat dén trang thai rimg 6n dinh d6i voi kiéu rimg it tre, ntta duoc du doan
khoang 41 dén 46 nam, thap hon so véi kiéu rimg tre, ntta, khoang 55 dén 58 nam.

T khéa: Cau triic rimg, canh tic nirong ray, rimg phuc héi, Viron Quoc gia Ta Pung.

1. DAT VAN BE

Vuon Quéc gia (VQG) Ta bung thuodc dia ban
huyén Dak Glong, tinh Pak Nong co téng dién tich
tue nhién la 21.307,73 ha, trong d6 dién tich rimg tu
nhién la 14.178,24 ha. Vuon dugc thanh 1ap vao thang
02 nam 2018 trén co s& chuyén déi tir Khu Bao ton
Thién nhién Ta Pung truéc day. Tai nguyén rimg &
day duoc dac trung boi kiéu rimg kin thuong xanh
mua 4m 4 nhiét doi va rimg kin hén giao 14 rong, 14
kim. Hé dong, thuc vat rimg trong VQG rat phong
phu va da dang, khong chi vé so luong loai ma con
phong phu da dang vé thanh phan loai dac hiru va
quy hiém. Pay duoc coi 1a cdc mau chuidn hé sinh
thai rimg thuong xanh mua 4m cda ving cao nguyén.
Ngoai nhitng gia tri cao vé da dang sinh hoc, rimg &
day con c6 vai tro rat quan trong trong bdo vé moi
trueong sinh thai, bdo vé nguon nudc cho khu viee. Tai
nguyén rung noi day da bi tic dong & cac muc do
khac nhau, mot trong nhitng nguyén nhan chinh la
tinh trang pha rimg lam nuong rdy cta ngudi dan
soéng trong va gan rimg, dic biét 1a nguoi dan di cu
dén tir cac tinh khac khi tinh Didk Nong duoc thanh
lap vao nam 2004.

VQG Ta bung da thuc hién ké hoach khoanh
nuoéi, bao vé va trong rimg thay thé nham phuc héi
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mot cach tot nhat kha nang phong ho va chic ning
béo tén cda rimg. Tuy nhién, hiéu qua ctia cong tac
trong rimg thay thé con rat han ché, cay trong sinh
truong va phat trién kém. Trong khi d6, qua trinh
phuc héi rimg tu nhién sau canh tac nuong ray chinh
la yéu t6 quan trong anh hudng dén qua trinh phuc
hoi rimg, vi vay viéc nghién cttu cdu tric va kha nang
phuc hdi ritng sau nuong ray la rat can thiét ca vé Iy
luan ciing nhu thuc tién (Vo Pai Hai va cs., 2003; Lé
Dong Tan, 2003; Bui Chinh Nghia, 2012). Xuat phat
tir yéu cau thuc tién vé cong tac phuc héi va phat
trién rimg ty nhién & VQG Ta Dung, nghién ctu
duoc thuc hién nham bé sung nhitng hiéu biét vé dac
diém c4u triuc quan xa thuc vat rimg phuc héi sau
nuong ray, gép phan xay dung cac co sé khoa hoc va
dé xudt cac bién phap ky thuat 1am sinh trong cong
tac phuc hoi rimg theo huéng phéat trién bén vimng,
nang cao gia tri bao ton cac hé sinh thai ring.
2. 01 TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Péi tugng nghién ctru

S6 liéu dung trong nghién cttu gom téng cong 37
o tieu chuidn (OTC) dién hinh véi dién tich 2.500
m?/6 (50 m x 50 m), trong d6 33 OTC duoc thu thap
trén do6i tuong rimg th sinh phuc hoi ty nhién sau
canh tac nuong rdy (CTNR) thuoc hai kiéu rimg tai
VQG Ta bung: (i) Kiéu phu thtt sinh phuc héi sau
nuwong ray c6 nguédn goc tir kiéu rimg kin thuong
xanh mua 4m nhiét déi va 4 nhiét déi, 12 két qua cta
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rimg phuc héi sau hoat dong nwong ray bé hoa nhiéu
nam. Kiéu rimg nay cd it tre, nita moc xen cay goé nén
trong nghién cttu nay duoc goi tat 1a kiéu ring it tre,
ntta; (ii) Kiéu phu tht sinh tre, na phuc héi sau
nuong ray c6 nguédn goc tir kiéu rimg kin thuong
xanh mua 4m nhiét déi va 4 nhiét doi. Dac diém cua
kiéu ring nay la két qua ctia qua trinh canh tac
nuong ray va lta rimg nhiéu lan nhung sau d6 kha
nang tai sinh cta cac loai cay g6 khong nhanh nhu
truéc nita nén da bi xam 14n manh béi Lo o
(Pseudostachyum polymorphum) va Le
(Oxytenanthera albocialata), nén goi tit 1a kiéu ring
tre, ntta. 4 OTC con lai dugc thu thap trén kiéu rimg
trang thai IIIA; bi tac dong thap duoc dung dé lam
doi chimng.

2.2. Phuong phap nghién ciru

2.2.1. Phuong phap diéu tra thuc dia

Qua diéu tra thuc dia, ring phuc hoéi sau canh
tac nuong ray tai VQG Ta Dung hau nhu c6 thoi gian
b6 hoa tir 5 dén 20 nam, do vay trong nghién ciru nay
sé phan chia thoi gian bé hoa theo 3 giai doan nhu
sau: (i) tit 5-9 nam; (ii) ttr 10 - 14 nam; (iii) tie 15 - 20
nam. Thoi gian bé hoa duoc xé4c dinh thong qua diéu
tra phong van cha ho truc tiép canh tac trén manh
nuong ray va can bo ky thuat ctia VQG Ta Dung.

Dai véi kiéu rimg it tre, nta, diéu tra 6 6 tiéu
chudn (OTC) mdi giai doan; do6i vo6i kiéu rimg tre,
ntta, diéu tra 5 OTC mdi giai doan; déi voi kiéu ring
bi tac dong thdp (duoc xem 1a rimg 6n dinh) diéu tra
4 OTC. Trong méi OTC tit ca cac cay g6 c6 duong
kinh ngang nguc (D) tit 6 cm tré 1én duoc diéu tra
cac chi tiéu: tén loai cay, D;s, chiéu cao vit ngon
(H,,), duong kinh tan, toa do cay, chat luong cay (tot,
trung binh va xau). Po tan che duoc xac dinh bang
phuong phap két hop giita quan trac va vé phau do
ngang dé xac dinh ty 1é che phu (%) hinh chiéu tan
cay rimg so voi bé mat dat rimg. Ngoai ra, cac nhan
t6 nhu do cao, huong phoi, do doc, dat dai, cu ly tir
dam nuong ray dén rimg tu nhién gieo gidng gin
nhat ciing duoc thu thap tai OTC.

2.2.2. Phurong phap xuv Iy so'liéu

S6 lieu duoc xit ly theo phuwong phap thong ke
toan hoc trong lam nghiép (Bao Huy, 2016) bing
phan mém Excel va R. Cac OTC cung kiéu rimg va
giai doan phuc hoi duoc gop lai va két qua tinh toan
duoc quy vé trung binh 1 ha.

+ Quy luat phan bo s6 cay theo duong kinh:
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Cac ham phan b6 Meyer, phan b6 Weibull va
phan bo khoang cach duoc thit nghiém dé moé phoéng
quy luat cau tric rimg.

+ Quy luat cau trac mat bang duoc xac dinh theo
tiéu chudn U ctia Klark va Evans (Bao Huy, 1993):

(rx\/; —O,S)X\/;

0,26136

U=

Trong d6: r 1a gia tri binh quan cfia n 1an quan
sat; o la mat d¢ cay tai sinh tinh trén mot don vi dién
tich (m?; n 1a dung lwong mau quan sat.

Neéu: Ul < 1,96 thi téng thé cay rimg co dang
phan b6 ngau nhién; U > 1,96 thi téng thé cay rimg
c6 dang phan bo cach déu; U <-1,96 thi téng thé cay
rimng c6 dang phan bé cum.

+ Cdu truc tang thit duoc xé4c dinh duwa vao cach
phan chia cdu trdac tang thir 1am phéan cta Thai Vin
Trimg (1978). Xac dinh két cdu tang thi theo H,.,
theo 3 mtic cao: A; > 20 m, A, tir 10 - 20 m va A dudi
10 m.

+ Kha ning phuc hoéi rimg sau canh tac nuong
ray duoc du doan trén co so so sanh dong thai phan
b6 N-D & céc giai doan bd hoéa voi phan b6 N-D rimg
6n dinh. Dong thoi thiét 1lap phuong trinh ting
trudng tong tiét dién ngang va trir luong 1am phan
rimg phuc hoéi sau nuong ray so sanh véi cac chi tiéu
lam phan tuong tng cta rirng 6n dinh.

Mot s6 dang phuong trinh duoc thir nghiém bao
gom:

Y=axX"

Y=a+bxX;+cxX,

Y=a+bxX

Trong d6: Y 1a dai luong tang truong (G hoac
M); X 1a thoi gian (ndm); a, b, ¢ 1a cac tham s6 cta
phuong trinh.

Lua chon phuong trinh phu hop theo tiéu chuén
thong ké 1a hé s6 xac dinh cao nhat va cac tham s6
déu ton tai c6 y nghia.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Quy luat phan bé sé cay theo duong kinh
(N-Dyp)

3.1.1. Quy lugt phan bo N- D, ; kiéu rung it tre,
nia

Két qua mo6 phong phan b sé cay theo cap kinh
0 kiéu rimg it tre, nita duoc trinh bay & bang 1.
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Bang 1. Két qua mo6 phong phan bd N - D, s kiéu rimg it tre, nira

g | a : | o | Zew | gy | Hamphanbs
5-9 1,10 - 0,1952 4,869 7,81 H,' Weibull
10-14 1,11 - 0,1334 8,515 12,59 H,f Weibull
15-20 0,591 0,2091 - 11,559 12,52 H," Khoang cach

Bang 1 cho thdy, trong 3 ham phan bo duogc thir
nghiém, phan b6 Weibull phu hop véi kiéu rimg it
tre, ntta cac giai doan phuc héi 5 - 9 nim va 10 - 14
nam. Con déi véi rimg phuc héi giai doan 15 - 20 nam
thi phan bo khoang cach 1a phu hop.

Dua vao ham mo phéng thich hop, phan bo N-
D, ; thyc t€ va ly thuyét dugc tinh toan cho tung giai
doan bo hoa va duoc tong hop trong bang 2.

Bang 2. Phan bd N - D, ; kiéu rimg it tre, nita

S6 cay theo cip kinh (cay/ha)
Cap kinh 5-9 nam 10 - 14 nam 15-20 nam
Ntt NIt Ntt NIt Ntt NIt
7,5 421 420 339 366 228 228
10,5 231 239 271 258 304 353
13,5 133 117 164 159 222 209
16,5 52 54 105 94 153 133
19,5 27 25 56 54 85 73
22,5 8 11 29 30 47 43
25,5 2 4 16 17 36 25
28,5 - - 5 9 9 15
31,5 - - 8 5 7 9
Téng 874 870 993 992 1.091 1.090

Ghi chu: Nit 14 so cdy/ha thuc té: Nit 14 s6' cdy/ha Iy thuyét theo ham mo phdng:

Bang 2 va hinh 1 cho thay:

- Rimg co thoi gian bo hoa tir 5 dén 9 nam: Phan
b6 s6 cay theo duong kinh kiéu rimg it tre, ntta co
thoi gian bd hda tir 5 dén 9 nam tuan theo quy luat
giam, do doc ctia duong cong phan bé 16m, tic 1a khi
duong kinh tang lén thi s6 cay gidm nhanh. D6 thi &
hinh 1 cho thdy phan b6 s6 cay thuc té va s6 cay ly
thuyét bam sat nhau, ching t6 ham Weibull mo
phong tot quy luat cdu trac N-D;; & giai doan nay.
Két qua kiém tra gia thuyét vé luat phan bo %, nho
hon x%ges. O giai doan nay, phan b sé cay theo
duong kinh chi yéu tap trung & cap kinh nhé nhat 6 -
9 cm, chiém dén 55% tdng s6 cay. Puong kinh binh
quan 1am phan giai doan nay thap, chi dat 10,7 cm.

- Rumg co thor gian bo hoa tir 10 dén 14 nam: Két
qua chi ra & giai doan nay phan bo so cay theo duong
kinh c6 dang gidm, s6 cay tiép tuc cht yéu tap trung
vao cap kinh 6 dén 9 cm véi 339 cay, chiém 34% téng
s6 cay, tuy nhién so cay tang lén nhiéu & cac cap
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kinh trén so voéi rimg & giai doan b hoa sau 5 dén 9
nam do su ting trudng cta cay theo thoi gian. Puong
kinh binh quéan lam phan giai doan nay dat 13,0 cm.
Mat do cay giai doan nay cao hon so véi giai doan
truéc do s6 luong cay tai sinh tiép tuc bd sung vao
tang cay cao. Két qua kiém tra gia thuyét vé luat
phan b6 cho thdy chi ham phan b6 ly thuyét Weibull
1a phtt hop d€ mo phong phan bg s6 cay theo duong
kinh cho rtmg phuc héi giai doan nay.

- Rimg co thoi gian bé hda tir 15 dén 20 nam:
Thoi gian bé hoa 15 dén 20 nam, duong kinh binh
quan tang lén, dat 14,9 cm. D6 thi & hinh 1 cho thay
phan bo c6 dang mot dinh léch trai, s6 cay tap trung
nhiéu nhat & cdp kinh 10,5 cm, dong thoi co su gia
tang ctia nhitng cay c6 cdp duong kinh 13,5 cm tré
lén. Mat do cay giai doan nay ti€p tuc ting do so
luong cay tai sinh ti€p tuc bé sung vao tang cay cao.
Két qua kiém tra gia thuyét vé luat phan bo cho thay
ham khoang cach pht hop dé mo phong phan bé s
cay theo duong kinh giai doan nay.
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3.1.2. Quy luat phan bo sé cdy theo duong kinh  hop dé mo phong cho ciu tric cda kiéu ring nay &

kiéu rimg tre, mia

Két qua mo phong quy luat ciu tric rimg tre nita
duoc thé hién & bang 3 cho thay ham Weibull thich

ca 3 giai doan bo hoa.
Phan bo so cay theo duong kinh thuc t€ va mo

phéng theo ham Weibull duoc téng hop trong bang
4,

Bang 3. Két qua mé6 phong phan bd N-D, ; kiéu rimg tre, nita

T}}:g; %11121;];0 a y A o Yoo | Kétluan | Ham phan b
5-9 1,15 - 0,2239 4,547 7,815 H,* Weibull
10-14 1,15 - 0,1439 5,874 9,488 H,* Weibull
15-20 1,40 - 0,0614 9,119 9,488 H,* Weibull
Bang 4. Phan bé s6 cay theo cip kinh kiéu rimg tre, nita
S6 cay (cay/ha)
Cap kinh 5-9nam 10- 14 nam 15- 20 nam
Ntt NIt Ntt NIt Ntt NIt
7,5 237 235 232 234 182 191
10,5 102 100 149 163 220 216
13,5 49 43 105 93 139 158
16,5 12 18 58 49 117 105
19,5 8 8 28 25 62 54
22,5 2 3 10 12 38 28
25,5 - - 4 6 9 13
Téng 410 407 586 582 767 767

Bang 4 va hinh 1 cho thay:

- Rimg c6 thot gian bé hda tir 5 dén 9 nam: Phan
bo so cay theo duong kinh kiéu ring tre, ntra & giai
doan nay tuan theo quy luat gidm va cé do déc 16m,
khi duong kinh tiang lén thi s6 cay giam ro rét. Phan
b6 s6 cay theo duong kinh cé thoi gian bé hoa tir 5
dén 9 nam cht yéu tap trung & cap kinh nho 6 -9 cm,
voi 235 cay, chiém 57% téng so cay. Puong kinh binh
quan lam phan giai doan nay thédp, chi dat 9,6 cm,
bién dong tir 8,5 dén 11,7 cm. Két qua kiém tra gia
thuyét vé luat phan bé %, nho hon y* s, dong thoi
d6 thi & hinh 1 cho thdy, phan bo s6 cay thuc té va so
cay ly thuyét bam sat nhau, ching t6 ham Weibull
mo phong tot quy luat cau triac N-D giai doan nay.

- Rimg co thoi gian bé hda tir 10 dén 14 nam:

Phan bé s6 cay theo duong kinh giai doan bé héa 10 -
14 nam c6 dang gidm, so cay tiép tuc cha yéu tap
trung vao cap kinh nhé nhat 1a 6 - 9 cm, tuy nhién
cling giong nhu kiéu rimg it tre, ntra, so cay tang lén
nhiéu & cac cp kinh cao hon so véi rimg & giai doan
bé hoéa sau 5 dén 9 nam, duong kinh binh quéan dat
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11,6 cm. Dudng phan bé thuc nghiém va phan bo ly
thuyét bam sat nhau cho thdy ham phan b6 ly thuyét
Weibull mé phéng tot phan bo sé cay theo duong
kinh cho rtimg phuc héi giai doan nay.

- Rung co thoi gian bo hoa tir 15 dén 20 nam:
Thoi gian bo hoa 15 dén 20 nidm, do c6 su ting
truong vé duong kinh nén phan bo so cay theo
duong kinh c6 dang mot dinh léch trai, s6 cay tap
trung nhiéu nhat chuyén dich lén cap kinh 9 - 12 cm,
déng thoi c6 su gia ting dang ké ctia nhitng cay c6
cap duong kinh 13,5 cm tré len, duong kinh binh
quan dat 13,4 cm. Két qua kiém tra gia thuyét vé luat
phan bo va db thi cho thay ham phan b ly thuyét
Weibul mé phéng tot phan bo N-D, 5 cho rimg phuc
hoi giai doan nay.

Nhin chung, ring thi sinh phuc héi sau nuong
rdy & cac trang thai thuong tap trung nhing cay co6
duong kinh nhd, rat it cay c6 duong kinh lén nén
ham phan bé s cay theo cap kinh ¢ dang chu yéu l1a
phan b6 giam hoac mot dinh, trong d6 phan b6 mot
dinh c6 dinh & co kinh thit hai va & rimg phuc héi sau
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nuong ray co thoi gian bé hoa lau nam cho thdy su
chuyén dich di lén cta cip kinh theo thoi gian. Ctng
voi thoi gian phuc hoi, mat do va do tan che cta rimg
tang lén thi s6 luong cay téi sinh gidm di dong nghia
voi viec sO cay cap kinh nhé ciing giam di. Cac phan
b6 nay ciing khong 6n dinh ma sé tiép tuc bién dong
theo xu thé c6 nhiéu dinh va léch dan sang bén phai.
Xu huéng chuyén dich lén trén cta cdp kinh theo
thoi gian phuc hdi rimg sau nwong ray déi voi 2 trang
thai rimg dwoc minh hoa bing d6 thi & hinh 1. O
rimg phuc héi 5 dén 9 nam, s6 cay cdp kinh 7,5 cm
16n va s6 cay & cac cap kinh tir 16,5 cm chiém ty le
rat nho. Khi thoi gian phuc hdi ting lén, duong kinh
cay phat trién, s6 cay chuyén dich lén cdp kinh trén
sé tang len. Thoi gian phuc hoi cang lon thi s6 cay &
cac cap kinh trén cang nhiéu.

Theo Nguyén Duy Chuyén (1995), phan bé s6
cay theo co duong kinh la mot trong nhiing chi tiéu
cdu tric quan trong ctia quy luat két cdu lam phan.
Quy luat phan b6 N-D, 5 thé hién quy luat sdp xép, t6
hop cac thanh phan cdu tao nén quan thé thuc vat
rung theo khong gian va thoi gian. Trong rimg tu
nhién, phan b6 N-D;; hop ly thi cay rimg tan dung
duoc t6i da diéu kién 1ap dia nhat 1a anh sang va tao
duoc nang suat sinh khdi cao nhat.

5-9 nam 10-14 néam 15:20 ndm

400

100 200 300 400
L L L L

S6 cay /ha
100 200 300

o
o
o

5 10 15 20 2% 3 5 10 15 2 25 30 5 10 15 20 25 30

5-9 ndm 10-14 nédm 1520 ndm

100 150 200 250

50

20 2 5 10 15 20 2% 5 10 15

Cép kinh (cm)
Hinh 1. Phan bé s6 cay theo cdp kinh cac thaim
thyec vat

Cédc hinh bén trén biéu thi kiéu ring it tre, mita,
cdc hinh bén dudi biéu thi kiéu rung tre, nua.

3.2. Phan b6 cay rimg trén mit @it va cdu tric
tAng thi, 9 tan che

3.2.1. Phan b6 cay rimg trén mat dit

Bang 5. Két qua x4c dinh cau tric mit bing lam phin

Sho | T | s | 0 | o | v | Ve
) 5-9 874 3,24 0,087 220 19,19 Cach déu
I;E‘:, 10-14 993 2,56 0,099 215 12,58 Cach déu
15-20 1.091 2,43 0,109 190 10,98 Céch déu

5-9 410 4,18 0,041 185 12,20 Céch déu

Tre, nia 10-14 586 3,14 0,059 180 8,91 Cach déu
15-20 767 2,86 0,077 190 10,61 Céach déu

Két qua tinh toan x4c dinh kiéu phan b6 cay
ring trén mit dat & bang 5 cho thiy, & ca hai kiéu
rimg va cac khoang thoi gian phuc héi sau canh tac
nuong ray déu c6 mang hinh phan b cay rimg trén
mit bing 1a phan bé cach déu.

Theo céac nha sinh théi, cay rimg phan bo trén
mit dat thuong ton tai dudi 3 hinh thai, phan b tap
trung theo timg cum, phan bo ngau nhién va phan bo
cach déu (Jayaraman, 1999). Khi trén cing mét dién
tich, cay rung tip trung theo cum sé xay ra canh
tranh khong gian dinh duong. Két qua ctia qua trinh
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nay 1a mot s6 cay bi dao thai, trong d6 cé thé cé ca
nhitng cay muc dich. Con noi dat tréng thi cay bui,
tham tuwoi phat trién, cay tap xam lan. Néu phan bo
déu sé khong xay ra hién tuong trén, cay rimg sé tan
dung khong gian dinh dudng mot cach triét dé nhat,
sinh trudng va phat trién t6t. Nghién ctru quy luat
nay lam co s& cho viec dé xudt cac bién phap tac
dong phu hop trong qua trinh kinh doanh loi dung
rimg. Mang hinh phan b6 cay trén mat dat thé hién
kha ning tin dung khong gian dinh dudng cia cay
rimng trén mot don vi dién tich dat rimg. Chinh vi vay,
bat ky mot 1am phén nao ciing c6 xu huéng tu diéu
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tiét mat do va diéu chinh mang hinh phan b6 dé t6i
uwu héa khong gian dinh duong trong qua trinh phat
trién. Mot khu rimg c6 nang suat cao khi phan bé
cay ring la dong déu trén mat dat rimg. Tuy nhién,
d6i voi rimg chua thanh thuc hinh thai phan bo cay
trén mat dat thuong ton tai & dang phan bd ngau
nhién. Vi vay, néu mot 1lam phan nao do c6 mang
hinh phan bé & dang phan bs ngau nhién va phan bo
déu thi lam phan d6 thuong duoc coi 1a c6 kha nang
tan dung tot diéu kién 1ap dia (Bao Huy, 2016).

3.2.2. Cau triic ting thirva do tan che

Xac dinh cau truc tang thitr dua theo chiéu cao
binh quén Fﬁ_ theo 3 muc cao: A; > 20 m, A, tir 10 -
20 m va A; dudi 10 m (Thai Van Triung, 1978).

Do tan che ctia rimg dwoc dinh nghia la ty 1é che
phtl ctia tan cay trén mat dat rimg (thuong tinh theo
cap 1/10). Do tan che thuong c6 quan hé voi su phan
b6 cay trén mat dat va mat do cay rimg, phan anh
kha nang tan dung diéu kién lap dia cta rimg. Két
qua x4c dinh c4u tric tAng thit va do tan che cho thay
rimg phuc héi sau nuong ray phu thuoc vao thoi gian
sau b6 hoa, yéu t6 kiéu rimg anh hudng khong ro rét
dén nhan t6 cdu trac tang thi. Mat khac doi voi trang
thai rimg c6 nhiéu tre, ntta thi ty 1é che pht ludén luon
cao béi mat do thanh phan tre, ntta tao nén. Do vay
cdu truc tang thir va do tan che trong nghién cttu nay
duoc xac dinh theo cac giai doan thoi gian sau bo
héa.

- Thoi gian bé hoa 5 - 9 nam: Rimg dang phuc héi
& giai doan dau nén cau trac ting con kha don gian,
thanh phan gém nhing loai cay tién phong, wra sang
moc nhanh chiém ty 1é cao nhu: Ba bét, Ba soi, Co
ke, Hong quang, Lim xet, Ma rang, Thanh nganh,
Thau tau... Rimg c6 mot tang, nhitng loai cay cao hau
nhu chua c6 su phan tang, chiéu cao bién dong tir 4
dén 11 m. Tuy nhién tan rimg chinh do cac loai Dé,
Tram, Ma rang, An tic huong, Thau tdu, Thanh
nganh, c6 chiéu cao trung binh khodng 8 m tao
thanh, ngoai ra con c6 cac loai khac nhu tre, nita, lau.
Do tan che cta rimg giai doan nay thép, chi dat 0,31;
cay bui, thdm tuoi phat trién manh. O tang cay bui
bao gém cac loai nhu: Tre, nia, chudi rimng,... Tang
tham twoi cé cac loai nhu: Sa nhan, May, Co rac,
Guot, Duong xi, Co gumg, Co lat, D6t va day leo...

- Thoi gian bé hoa 10 - 14 nam: O giai doan nay,
cay g6 da co su phan chia thanh 2 ting tan kha ro reét,
chiéu cao bién dong tir 5 dén 15 m. Chua c6 cay nao
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dat dén tang A; (> 20 m). Tang tan A, bao gém
nhitng cay c6 chiéu cao ttr 10 - 20 m, nhung s6 luong
cay khong nhiéu, chiém ty 1é khoang 24% téng so
cay, tang ndy gom chu yéu la: Ma rang, Boi 10i,
Thanh nganh, Hong quang, Trimg c4 rimg. Trong do6
cac loai cay tién phong ua sang, co doi séng ngin
chiém ty 1¢ kha cao. Day 1a cay tien phong phuc hoi
rimmg, do tan che chi yéu do tAng nay tao ra.

Giai doan nay so cay & tang A; (< 10 m) 1a cha
yéu, chiém ty lé 76% téng s6 cay, bao gdm cac loai
nhu: Dé, Tram, Khao, Truong vai, An tic huong... Do
tan che chung ctia giai doan nay tang lén so voi giai
doan trudc, dat 0,42 chi yéu do tang A, va A, tao nén.
Tang cay bui, tham tuoi van tuong doi phat trién tuy
nhién da kém hon so voi giai doan dau.

- Thoi gian bo hoa 15 - 20 nam: Cac cay gb da co
su phan tang ro rét, gom tang vuot tan A, chiém ty lé
thap, khoang 15% téng sé cay, tang rimg chinh A,
chiém ty lé khoang 48% s6 cay va tAng dudi tan A,
chiém khoang 37% téng so cay. Giai doan nay cau
trac tang tuong doi 6n dinh, tan rimg chinh duoc
hinh thanh do cac loai nhu: Khao, Dé, Hong quang,
Tram, Ban xe, Com... c6 chiéu cao bién dong tir 12 -
16 m. Tang dudi tan gdm cac loai Budi bung, Soi,...
¢6 chiéu cao trung binh tir 5 - 8 m.

Do tan che chung ctia rimg ti€p tuc tang len, dat
0,54 cha yéu la do tang A, va A; tao nén. Tang cay
bui, tham twoi van kha t6t, tuy nhién giai doan nay do
tan che cta rimg ting lén, do d6 s6 luong cay bui,
tham tuoi giam di.

Nhin chung, cac trang thai rimg tht sinh phuc
hoéi thuong sau nuwong ray tai khu vuc VQG Ta Dung
thuong cé cau trac tir 1 dén 3 tang, chiéu cao trung
binh con thdp, kha nang sinh truéong va phat trién
clia cac loai cay trong trang théai nay dang dién ra.
Giai doan dau ctia qua trinh phuc hdi chd yéu 1a rimg
c6 cau trac mot ting voi nhitng loai cay wa sang moc
nhanh chiém uu thé. Cac giai doan sau rimg da co su
phan tang ro rét hon, tuy nhién nhimg cay gb & tang
vuot tan van cha yéu 1a nhimg loai cay wa sang moc
nhanh. Xuit hién nhitng cdy g6 & tang rimg chinh
gom nhimg loai cay lau nam nhu Dé, Tram, Khao...
c6 chiéu cao tir 10 - 14 m. Trong twong lai, cAc trang
thai nay van con c6 su thay déi manh vé cau tric va
t6 thanh loai gitta cac tang trong quan xa thuc vat.

Do tan che & cac giai doan rumg phuc hoéi thap,
bién dong tir 0,3 - 0,5; boi vi & day cha yéu la rimg
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non tai sinh dang duoc phuc héi, tAng cay bui, tham
tuoi phat trién rat manh. Do d6, néu cé cac bién phap
thich hop thi nhitng khu rimg phuc héi nay sé sinh
truéng, phat trién tot, do che pht cta rimg sé duoc
tang lén theo thoi gian phuc hoi.

3.3. Du doan kha ning phuc héi rimng sau canh
tac nuong riy

331 Du doin khd ning phuc hoi rung sau
nirong ray qua dong thai N-D

Kha ning phuc hoi clia rimg sau nuong ray
trong nghién ctu nay dugc danh gia dua trén co so
so sanh cac chi tiéu vé ciu truc N-Dy 3, tang truong
téng tiét dién ngang va trir lwong 1am phan véi cac
chi tiéu twong tmg ctia trang théi rimg 6n dinh.

Hinh 2 minh hoa phan bé sé cay theo cap kinh
ctia rimg phuc hoi sau nuong ray qua cac giai doan
b6 hoa doi véi kiéu rimng it tre, nira (hinh trai) va kiéu
rimg tre, ntta (hinh phai), dong thoi biéu thi phan b6
N-D, ; kiéu rimg 6n dinh. Phan b6 N-D, 5 ctia 2 kiéu
rimg cac giai doan phuc héi da duoc phan tich trong
phan 3.1, néu nhu 14y khong gian thay thé thoi gian
thi day c6 thé duoc coi nhu dong thai phan bo N-D
clia rimg theo thoi gian phuc hoi. Qua trinh phat
trién cta rimg cho thdy, theo thoi gian, mat d¢ lam
phan tang lén & ca 2 kiéu rimg, do thi cho thay duong
cong phan b6 dich chuyén lén phia trén chi ra s6 cay
& cap kinh nhé gidm di dong thoi s6 cay & cip kinh
l6n tang lén do duong kinh cay ring ting lén, cap
kinh 16n nhat ting dan theo thoi gian phuc héi. Rung
phuc héi giai doan 15-20 nam c6 mat do 1.090 cay/ha
(doi voi rimg it tre, nita) va khoang 770 cay/ha (doi
v0i rimg tre, ntra); so voi mat do rimg 6n dinh chung
doi v6i khu vuc nghién cttu 1a khoang 1.050 cay/ha
thi mat do kiéu rimg it tre, nira giai doan nay da dat
dén 6n dinh, con ddi voi kiéu rimg tre nira thi mat do
van con thap. Tuy nhién, duong kinh binh quan cta
ring phuc héi 1a 14,9 cm déi véi kiéu rung it tre, nira
va 13,4 cm d6i voi kiéu rimg tre, nira; thap hon nhiéu
so voi rimg 6n dinh 1a 21,5 cm. Khi thoi gian phuc
hoi tang lén, qua trinh phat trién rimg c6 thé sé theo
xu huéng nhu sau: Kich thuoc cta cac cay ca thé se
tang lén lam cho duong kinh binh quan 1am phan sé
tang, cung voi d6 1a tong tiét dién ngang va trit luong
lam phan tang lén dé dat dén gia tri binh quan ctia
trang thai rimg 6n dinh. Tuy nhién, khi trit lwong 1am
phan ting thi do tan che ctia rimg déng thoi ting sé
lam han ché kha nang tai sinh, do d6 & kiéu rimg it
tre, nita mat do cay tai sinh b6 sung vao tang cay cao
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sé giam di trong khi d6i voi kiéu rimg tre, nita do mat
do cay con thap nén seé ti€p tuc ting lén. Duong phan
b6 N-D,4 sé kéo dai dén cac cdp kinh 1on theo xu
huéng tiém can dén phan bd ring 6n dinh (duong
dut doan). Cung voi thoi gian phat trién cta rimg, &
kiéu rimg tre, ntta, khi cay g6 phat trién manh sé lam
cho tre, ntta bi giam dan. Tuy nhién thoi gian phuc
hoi ctia kiéu rimg tre, nita dé dat dén trang thai rimg
6n dinh sé dai hon so voi kiéu rimg it tre, ntra, hoic
thuc té ciing cé thé sé kho dat duoc dén trang thai
nay.

Kiéu rivng it tre niva Kiéu rirng tre nira
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Hinh 2. Pong thai phan bé s6 cay theo cdp kinh
Duong lién nét biéu thi phan bo N-D,; ring sau
nuong ray, duong dit doan biéu thi phan bo N-D,;
rumg on dinh
332 D dodn khid ning phuc héi ring sau
nirong rdy qua ting truong tong tiét dién ngang va
trir luong I2m phan

Két qua thiét 1ap cac phuong trinh ting trudng
téng tiét dién ngang va trit luong nhu sau:

- Phuong trinh ting trudng tong tiét dién ngang:
+ D6i voi kiéu rimg it tre, nita:

Y =1,2704 x X% v6i R? = 0,936

+ Doi voi kiéu rimg tre, nia:

Y = 0,4238 x X123 y4i R? = 0,857

- Phuong trinh tang truong triv lupng:

+ Doi voi kiéu kiéu rimng it tre, nita:

Y = 4,4284 x X114 v64i R? = 0,922

+ Doi voi kiéu rimg tre, nita:

Y =0,6935 x X1%% yoi R? = 0,907

Cac phuong trinh tiang trudng téng tiét dién
ngang va trit lwong 1am phan déu cé hé sé xac dinh
cao (tir 0,857 dén 0,936) cho thay trong pham vi s
lieu thyc nghiém cac phuong trinh trén déu mo
phéng tot qua trinh sinh trudng 1am phan. Tuy nhién,
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thoi gian phuc héi cta ring sau nuong ray toi da la
20 nam nén viéc du doan thoi gian dat dén trang thai
rimg 6n dinh sé duoc ngoai suy thong qua céac
phuong trinh duoc thiét 1ap. Két qua ngoai suy minh
hoa & hinh 3 cho thdy, dé dat duoc tong tiét dién
ngang lam phan bang voi rimg 6n dinh 1a 38 m?/ha
thi déi véi kiéu rimg it tre, ntta can phai c6 thoi gian
1a 41 nam, con doi véi kiéu rimg tre, ntra can phai co
thoi gian 1a 55 ndam (Hinh 3, trai). Dé dat duoc trix
luong 1am phan bang véi rimg 6n dinh 1a 360 m®/ha
thi doi voi ki€u rimg it tre, nira can phai c6 thoi gian
12 46 nam, con doi véi kiéu rimg tre, ntra can phai co
thoi gian 1a 58 nam (Hinh 3, phai). Nhu vay, viéc du
doan thoi gian phuc héi rimg dé dat duoc dén trang
thai rimg 6n dinh thong qua ting truéng tong tiét
dién ngang va trit luong 1am phan khong cé su chénh
léch dang ké. Déi voi kiéu rimg it tre, nia, thoi gian
phuc hoi duoc du doan trong khoang tir 41 dén 46
nim, con doi véi kiéu rimg tre, nira, thoi gian phuc
hoéi duoc du doan trong khoang tir 55 dén 58 nam.
Két qua du doan thoi gian phuc héi rimg sau nuong
ray trén day la su ngoai suy kha 16n, thuc t€ dién ra
c6 thé khac phu thudc vao cac yéu té nhu lap dia, dia
hinh, tic dong ctia con ngudi... Do vay can cé su
theo doi dinh ky trong thoi gian dai dé kiém ching
thoi gian phuc hdi ritng sau nuong ray vi day la mot
thong tin hitu ich cho cac nha quan ly va khoa hoc
tham khao.
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Hinh 3. Tang trudng tdng tiét dién ngang va trix
Irong 1am phén
Puong lién nét 1a két qud mo phdng tir s6 liéu
thuc nghiém, duong dut doan la ngoai suy tir phuong
trinh tang truong.
4. KET LUAN

- Quy luat phan bo N-D; 5 kiéu rimg it tre, nita va
kiéu rimg tre, nta c6 su khac biét. O kiéu ring it tre,
ntra, ham phan bé Weibull pht hop véi cac giai doan
phuc héi 5 - 9 nam va 10 - 14 ndm, con giai doan phuc
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hoi 15 - 20 nam thi ham phan bé Khoang cach 1a phu
hop trong khi & kiéu rimg tre, nita ham Weibull phu
hop & ca 3 giai doan bé hoéa. D thi phan bd s6 cay
theo cédp kinh c6 dang cht yéu la phan bo giam hoac
mot dinh, trong d6 phan bé mot dinh c6 dinh & co
kinh tht hai. S6 cay tap trung nhiéu nhat & c& kinh
thép & ca 2 kiéu rimg.

- O c4 hai kiéu rimg mang hinh phan bé cay
rimg trén mat bang déu theo quy luat phan b6 cach
déu voi ca 3 giai doan phuc hoi, day la diém thuan loi
trong qua trinh phuc héi ty nhién cta rimg sau canh
tac nuong ray, do vay trong qud trinh khoanh nuoéi
phuc héi rimg khong can thiét phai diéu tiét mat do
rung.

- Vé cau trac tang th va do tan che: Cau trac
tang thir va do tan che ring phuc héi sau nuong ray
phu thuoc vao thoi gian sau bé hoa, yéu to kiéu ritng
anh huéng khong ro rét dén nhan té cau tric tang
thit. Cac trang thai rimg thit sinh phuc héi thuong
sau nuong ray tai khu vuc VQG Ta Pung thuong co
cau truc tir 1 dén 3 tang, chiéu cao trung binh thép.
Do tan che & cac giai doan phuc hdi thap, bién dong
tr 0,31 - 0,54.

- Vé kha nang phuc hoéi rimg sau nwong ray: Thoi
gian phuc hoi ring sau nuong riy duoc du doan
thong qua phuong trinh ting truéng tong tiét dién
ngang va trir luong lam phan cho thdy, déi voi kiéu
ring tre, ntta can phai mat nhiéu thoi gian hon kiéu
rimg it tre, ntta (khoang 12 — 14 nam) dé c6 thé phuc
hoéi lai nhu trang thai rimg 6n dinh tai khu vuc
nghién ctu. Két qua du doan nay la mot thong tin
tham khao hitu ich cho cic nha quan ly va khoa hoc,
tuy vay can co su theo doi dinh ky dé ting mac do
chinh xac cta du doan.
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RESEARCH ON STRUCTURE CHARACTERISTICS AND ETIMATION OF FOREST REHABILITATION
TIME AFTER SHIFTING CULTIVATION IN TA DUNG NATIONAL PARK, DAKNONG PROVINCE

Nguyen Thanh Tan!, Nguyen Thi Thanh Huong*

1Tay Nguyen University

Summary

The study was carried out on two rehabilitation forest types after shifting cultivation including the less
bamboo mixed broad-leave forest and the more bamboo mixed broad-leave forest in Ta Dung National Park,
Dak Nong province. Data were collected from 37 sample plots with an area of 2,500 m* per plot (50 m x 50
m), of which 33 plots were established on the rehabilitation forests representing forest types and
rehabilitation stages, and 4 plots were established on the forests with stable structure. The research results
show that tree number distribution by diameter classes of the first two rehabilitation stages of 5-9 years and
10-14 years presented a form of Meyer function, most trees concentrated in small diameter classes in both
forest types. The the horizontal spatial distribution of trees had an even distribution pattern with all three
rehabilitation stages over two forest types. The layer structure and canopy cover increased gradually with
the rehabilitation stages, the layer structure increased from 1 to 3 stories, and the canopy cover increased
from 0.31 to 0.54, corresponding to the rehabilitation stages of 5 - 9 years, 10 - 14 and 15 - 20 years,
respectively. The recovery time to reach the stable forest status for the more bamboo mixed broad-leave
forest typewas estimated about 41 to 46 years, lower than that of less bamboo mixed broad-leave forest type,

with the time from 55 to 58 years.

Keywords: Forest structure, shifting cultivation, rehabilitation forest, Ta Dung National Park.
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