Lam hoc

CAU TRUC VA PA DANG LOAI CAY GO CUA RUNG LA RONG THUONG XANH

PHUC HOI SAU KHAI THAC CHON TAI HUYEN KBANG, TINH GIA LAI

Cao Thi Thu Hién', Nguyén Hong Hai’
I'ZTmro‘ng Dai hoc Lam nghiép

TOM TAT

Trugc day da co nhiéu nghién ctru vé anh hudng cua khai thac chon véi cuong d6 khac nhau dén céu tric va da
dang loai ciy gb cia rimg mua nhiét d6i. Tuy nhién, hién nay van con thiéu nhing nghién ctru vé kha ning va
thoi gian phyc hoi ddi véi rimg tu nhién dé qua khai thac. Bai bao ndy gi6i thiéu két qua nghién ctru sy khac
biét v€ cau triic va da dang loai cay g0 giita ring 14 rong thudng xanh 4m nhiét déi & trang thai 6n dinh va sau
30 ndm khai thac v6i cuong do thap va cuong d¢ cao tai khu vyc Kon Ha Nung thudc tinh Gia Lai. S6 ligu
nghién ciru bao gdm 9 6 tiéu chuén 1 ha; trong d6 mdi trang thai rimg 14 3 6 tiéu chuan. Ciu tric quan thy, da
dang loai cay g5 phan bd cua cac loai cay gd theo dién tich va phan bd khong gian da dugc phan tich theo
phuong phap théng ké trong sinh thai quén xa thuc vat. Két qua nghién ctru cho thiy phan bo sO cay theo cap
duong kinh 1a phan b giam dan va tuan theo phan bd Beta bén tham sb véi s6 cay chu yeu tap trung & cap
duong kinh 20 cm. Phan b sb cay theo cap chiéu cao 1a phan bd mot dinh 1éch trai/phai clng tuén theo phan
bd Weibull ba tham s6 voi chiéu cao tap trung tir 14 dén 18 m. Puong kinh trung binh, chidu cao trung binh va
chi s6 da dang loai cay g0 ¢ hai trang thai rimg d4 qua 30 nam khai thac ciing twong ty nhu trang thai rimg 6n
dinh. Sb loai cay gd gia ting dan theo kich thudc 6 tiéu chudn, dic biét 1a 2 trang thai ring da qua khai thac
chon. O ca ba trang thai rimg nay, phan bd ciia cac loai cay gd déu theo dang phan b6 cum. Nhitng dén liéu nay
da ching to rang chu ky sinh thai dbi v6i rimg 1a rong thuong xanh dugc khai thac véi cuong do thip va cuong
d6 cao 1a 30 nam. Khai thac chon véi cudng do hop 1y 1a giai phap kinh té - k¥ thuat phu hgp trong quan 1y
rimg bén viing.

Tir khéa: Céu tric ring, da dang loai ciy gd, khai thac chon, phan b khong gian, rirng 14 rong thuong

xanh 4m nhiét déi.

1. PAT VAN PE

Khai thac chon 1a cach tiép can rat pho bién
va duoc ap dung rong rai ¢ khu vuc Pong Nam
A (Okuda va cong su, 2003). Khai thac chon co
thé thic day tai sinh ty nhién (Bawa va Seidler,
1998), nhung ciing anh huéng xiu dén nhing
cay dé lai sau khai thac, tang do chat cua dat va
thay d6i méi truong song ciia cac lodi ciy tai
sinh (Slik va cong su, 2002; Win va cong su,
2012). Khai thac chon véi cuong do thich hop
s& dam bao cho rimg phat trién 6n dinh. Nghién
ctru ctia Luna va cong su (1999) dbi voi rimg
Sao Dau ¢ Philippines cho thdy chu ky sinh théi
d6i v6i ring sau khai thac 1a 50 nim.

Rung 14 rong thuong xanh 4m nhiét déi tai
khu vuc Rung thuc nghiém Kon Ha Nung
thuoc tinh Gia Lai c6 dién tich la 1.400 ha;
trong d6 c¢6 khoang 100 ha thudc vung 161 chua
khai thac. Khai thac chon dugc thuc hién vao
nhitng nam 1980 trén nhitng quan thy c6 trit
lwong gb 16n hon 130 m’/ha. Khai thac chon
duoc thuc hi¢n véi cuong do thép (< 30% trir
luong) va cuong do cao (30 - 50% trlr lugng).
Puong kinh cdy tdi thiéu duoc khai thac 1a 45
cm. Dé 1am giam tac dong dén cay chira va hé

sinh thai rimg, nhitng cdy gob khai thac da duoc
dua ra khoi rimg bang toi. Dé danh gia kha
ning phuc hdi, rimg sau khi khai thac khong
dugc tac dong vé mit 1am sinh. Muc tiéu cua
nghién ctru nay 1a phén tich sy khéac biét vé cau
tric va da dang loai cdy gd giita rimg 14 rong
thuong xanh 4m nhiét d6i & trang thai on dinh
va sau 30 nim khai thic v6i cudng do thap va
cuong do cao.
2. PHUONG PHAP NGHIEN CUU
2.1. Thu thip s6 liéu

S6 liéu nghién ctru duoc do dém vao nam
2012 & ring 14 rong thudng xanh 4m nhiét doi
tai khu vuc Kon Ha Nung, huyén K’Bang, tinh
Gia Lai (Hinh 1). Toa d¢ dia ly: 14°00° —
14°30° Bic, 108°17° — 108°44’ Poéng). Khu
vuc nghién ctru c6 nhi¢t d§ trung binh nam
23,6°C. Luong mua trung binh nam khoang
2.042 mm. Mua mua kéo dai tir thang 5 dén
thang 12 va chiém 90% tong luong muwa hang
nim, mua kho kéo dai tir thang 1 dén thang 4.
Dét chu yéu 1a dat nau tim dién hinh, dat do
vang, ditdo vang c6 ting sét loang 16 va
d4at 6 vang trén da sét va da bién chit. P9 cao
14 700 m so véi muc nuGe bién.
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Hinh 1. Ban dd khu vuc nghién ciu

Rung chua khai thac - Unlogging (UL) va
rimg sau khai thac voi cudng d6 thip - Low
Impact Logging (LIL) (dudi 30% tong trit
lugng cdy dung) va cuong d6 cao - High
Impact Logging (HIL) (30 - 50% tong trit
luong cay ding) vao nam 1980 da duoc thu
thap tir 9 6 tiéu chuan (OTC) véi dién tich 1 ha
(100 x 100 m). M&i 6 tiéu chudn dugc chia
thanh 25 phan 6 (20 x 20 m). Trong mdi 6 tiéu
chuan, thanh phan loai cay gb 16n (D > 10,0
cm) duoc théng ké theo loai va sip xép theo
chi va ho. Tén loai, chi va ho duoc xac dinh
theo Pham Hoang H6 (1999), Trin Hop va
Nguyén Boi Quynh (2003). Chi tiéu D (cm)
cua tung cady dugc xac dinh thong qua do chu
vi than cdy bang thudc day voi do chinh xéac
0,1 cm; sau d6 quy dbi ra D (cm). Chi tiéu H
(m) cua timg cdy dugc do dac bing thudc
Blume - Leiss vdi @6 chinh xac 0,5 m.

2.2. Xir Iy s6 liéu
2.2.1. Mt 56 chi tiéu vé nhan to céu triic

Céc nhan t6 ciu triic bao gdm mat do (N),
duong kinh binh quan (B 13), chiéu cao binh
quan (Hyy), tong tiét dién ngang (G), va trit
lugng (M).

2.2.2. Xdc dinh két ciu loai cdy g6, cong thirc to
thanh theo chi s6 IV%

50

Dé xac dinh thanh phan loai ciy gb & mbi
trang thai rung, gop 3 OTC & moi trang thai
rimg thanh 1 OTC 16n. Co sé dé gop cac OTC
& mdi trang thai rimg 1a c6 sy dong nhét vé
phan bd duodng kinh ctia ca 3 OTC. Tiéu chuan
Kolmogorov-Smirnov dugc dung dé kiém tra
su dong nhat nay. Két cdu loai ciy gd (Tree
Species Composition) ciia mdi trang thai ring
dugc xéac dinh theo phuong phép cua Daniel
Marmillod (Dan theo Vii Pinh Hué, 1984)
(Cong thirc 1); trong d6 IV% 1a chi s6 mirc do
quan trong cua loai trong quin x3; N% va
G%tuong tmg 1a mat do tuong déi (N% =
Ni/N) va tiét dién ngang than ciy twong dbi
(G% = Gi/G) cua loai; Ni va Gi la mat do va
tong tiét ngang cua loai i.

V0, = N%+6%

! (1)

Theo Daniel Marmillod, loai cay nao c6 IV;
> 5% 14 loai ¢6 ¥ nghia vé mit sinh thai. Theo
Thai Véan Trung (1978), nhom dudi 10 loai
cdy c6 téng IVi% > 50% tong ca thé ting ciy
cao thi chiing duoc coi 1a nhom loai wu thé va
dong wu thé (con goi 1a wu hop thyc vat).
Trong nghién ctru niy, coéng thic to thanh
(CTTT) chi bao gém 6 loai cdy gd co chi sd
V% 16n nhat.
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2.2.3. Xdc dinh phén bé sé cdy theo cip
dwong kinh va cdp chiéu cao

Phan bd N/D; ;3 va N/Hyy cta cac trang thai
rimg dwgc md ta bang phan bd Weibull ba
tham s (Cong thuc 2).
2.2.4. So sinh nhitng dic trung quéin thu
trudc va sau khai thdac 30 nam

Két cAu N, D, H, G va M dugce tap hop theo
trang thai rimg 6n dinh va ring da qua khai
thac v6i cuong do thip va cuong do cao. Sau
do6 str dung phuong phap phan tich phuong sai
mot nhan td dé so sanh su khac biét vé két cau
quan thy giira ba trang thai rimg nay.
2.2.5. Phan tich da dang loai cdy gé

Pa dang loai cdy gb dbi v6i ba trang thai
rimg duoc phén tich theo ba thanh phan: Mt
do giau co vé loai duge xéac dinh theo sd loai
(Cong thirc 2) va chi sb giau c6 vé loai cua
Margalef (d) (Cong thuc 5), chi sb uu thé
Simpson (Céng thirc 3), chi sé da dang
Shannon-Wiener (Cong thirc 4) va chi sé dong
déu duoc x4c dinh theo chi sb Pielou (J7)
(Cong thire 6). O cong thuc 2 - 4, m; 1a ty 18
cualoai I, n; la b ca thé cua loai i, N 1a téng $b
cé thé, s 1a s loai.

Agc=Xi- 1{ }sz =S (2)
Agi= Y341 —mi]m; = 1 = ¥§_; m;? 3)
ASh_ Zl=1{ logﬂl} m; = _Zl=1ﬂ logﬂi (4)
d=(s—1)/In(N) (%)
I =Agp,/H'max (6)

2.2.6. Ho so da dang

Hb so da dang duoc dung dé danh gia mirc
d6 da dang loai cdy gb ddi v6i 3 trang thai
rumg. Hai kiéu hd so da dang dugc dung 1a
kiéu phéan dbi (7) va kiéu xép hang (8).

- Kiéu phan dbi:

_ ,S _ s 841
8=y lin=mRa T g5y ()

Trong d6, khi = -1, A_; 1a s loai, khi f =
0, Ao 1a chi s Shannon-Wiener va khi p=1,
A 1a chi sb Simpson.

- Kiéu xép hang'

T, = ]+1T[ voij=1,....,s-1 (8)

Trong do. T,=0and 7o = 1. Néu cac hd so
da dang T; khong giao nhau thi trang thai rung
nao ¢6 hd so T; nam trén sé& da dang hon, néu

cac hod so da dang T; ma giao nhau thi khong
cé trang thai ring nao da dang hon.
2.2.7. Phén tich méi quan hé giiva so lodi cdy
theo dién tich
Bién dong sb loai cdy gd theo dién tich
dugc phan tich tir cac 6 phu (20¥20 m). Mdi
quan hé nay duoc mé ta bang phuong phap
Rarefaction method (Hurlbert 1971, Simberloff
1972) (Cong thuc 9). Day la phuong phap
thong ké dé wdc luO'ng s6 10a1 tir mot mau ngau
nhién cia cac ca thé ciy gd dugc thu thap. O
cong thuc 9, E la s6 loai udc luong theo dién
tich; S 1a tong sd loai trong mau; N; 1a s ca thé
cua loai i; N 1a tong sb cdy trong cac 6 mau.
N - N,
"

E(8) = 2|1~
1)

€

2.2.8. Xdc dinh kiéu phén bé ciia loai ciy gé
theo khong gian

Phan bd khong gian cta céac loai cdy gd uu
thé duoc xac dinh tir cac 6 phu (20 x 20 m).
Chi tiéu nay duoc xac dinh bang chi sb phan
tan cuia Morisita (Cong thuc 10); trong d6 g -
chi s6 phéan tan; n — s6 phan 6 (n = 25);

ZX=X1+X2+ o+ Xos va

2
2% Xt X trong tmg 1

téng va tong binh phuong cta cac ca thé cua
loai i trong mdi phan 6. Néu I4 < 1 phan bd c6
dang déu, Iy= 1 phan bd c6 dang ngau nhién, I4
> 1 phan b6 ¢6 dang cum.

, { 2 X=X } (10)

' 2 X - X
3. KET QUA VA THAO LUAN
3.1. Mot s6 chi tiéu vé nhin td ciu tric

Puong kinh, chiéu cao, mat do, téng tiét
dién ngang va trit luong gd cuia quan thy trén 9
OTC dugc tong hop & bang 1.

Mait d6 quan thy trung binh & rimg sau khai
thac voi cuong do cao (595 cay/ha) 16n hon so
v6i rimg sau khai thac v6i cudong do thap (583
cdy/ha) va rimg 6n dinh (519 cay/ha). Puong
kinh trung binh khong c6 khéc biét 16n gitra 3
trang thai rimg, dao dong tir 25 cm & rimg on
dinh dén 25,9 cm & rung sau khai thac véi
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cuong do cao. Tréi lai, chiéu cao, téng tiét dién
ngang va trit luong quan thu khac nhau rd rét
gitta 3 trang thai rimg. Chiéu cao trung binh,
tong tiét dién ngang va trir lugng quan thu cta
trang thai ring chua khai thac 1a nho nhat

(17,5 m; 35,6 m*/ha; 368,2 m’/ha), 1on nhét 1a
trang thai rung sau khai thac vdi cuong do cao
(19,1 m; 47,7 m*/ha; 590,2 m>/ha). Noi chung,
ca ba trang thai rimg nay déu 1a trang thai rimg
giau theo Thong tu s6 34/2009/TT-BNNPTNT.

Bang 1. Pudng kinh, mat dj, tiét dién ngang va trir lwong gd ciia rirng 6n dinh

va rirng da qua Khai thac véi cwong d¢ khac nhau

Trang thai OTC N(ciy/ha) Dy3(em) Hyy(m) G/ha(m¥ha) M (m’/ha)

. 1 500 24,7 17,5 33,9 368.8

(C[?I‘f;l khai - thic 479 26,4 17,9 36,3 366,6
4 577 23,9 17,2 36,7 369,3

Trung binh 519 25,0 17,5 35,6 368,2
Khai thic cuong O 492 26,9 19.2 42.8 5303
86 thip (LIL) 7 672 24,8 19,0 44,1 480,1
: 9 585 25,0 19,0 43,6 525.,6
Trung binh 583 25,6 19,1 43,5 512,0
Khai thic cuomg 2 504 27.1 20.4 513 653,8
86 cao (HIL) 8 559 26,6 19,0 50,6 661
: 10 631 24,1 18,0 41,3 455,9
Trung binh 595 25,9 19,1 47,7 590,2

3.2. Két cau loai ciy gb ciia ba trang thai rimg

Két cu loai cdy gb khong chi 1a chi tiéu
dugc dung dé danh gia mic d6 da dang sinh
hoc, tinh 6n dinh va tinh bén viing cua rung,

ma con 1a co s dé dinh huong cho cac bién
phép quan ly rung theo cac muc tiéu khac
nhau. Két ciu loai cdy gd cua ba trang thai
rung dugc trinh bay ¢ bang 2.

Bang 2. Két ciu loai cAy gb ciia ba trang thai rirng khac nhau

S loai trong

Trang thai S6 loai CTTT Loai cay G% N% IV%
1 Gidi nhung 10,1 3,5 6,8
2 Goi té 4,7 4.8 4,7
Chua khai thac 3 Truong 3,8 3,3 4,7
(UL) 124 4 Xoay 4,1 3.4 3.8
5 Dé do 4,8 2,6 3,7
6 Khao 5,0 22 3,6

7 Céc loai khac 674 78,0 72,7
1 Gidi nhung 12,0 53 8,6
2 Dau méc 4.4 5,0 4,7
Khai thac 3 Khao 4,5 4,0 4,3
cuong do thap 114 4 Xoay 6,5 1,3 3,9
(LIL) 5 Hoéc quang 1,7 6,0 3.8
6 Dé tring 4,5 3,0 3,8

7 Céc loai khac 664 754 70,9
1 Gidi nhung 12,2 3,5 7.8
2 Xoay 9,8 2,2 6,0
Khai thac 3 Coéc da 8,2 2,7 5,5
cuong do cao 119 4 Dau moc 3,1 3,8 34
(HIL) 5 Tram qua to 4,8 2,0 3.4
6 Hoic quang 1,4 4,2 2,8

7 Céc loai khac 60,5 81,7 71,5
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Trang thai rung chua khai thac va ring khai
thac cudng do thap chi co mot loai ciy co chi
s0 IV% > 5%, 5 loai con lai ¢6 chi s6 V% <
5%. Trai lai, trang thai rung khai thac cuong
d6 cao c6 3 loai cay gb co chi sb IV% > 5%.
N6i chung, Gidi nhung 1a loai wu thé trong ca
ba trang thai rung. Tréi lai, nhiing loai cay g
déng wu thé & trang thai ring 6n dinh (Goi té,
Truong) khéac véi trang thai rong sau khai thac
v6i cudng d6 thip (Dau moc, Khao) va trang
thai rimg sau khai thac v6i cudong do cao (Gidi
nhung va Xoay). Thanh phan loai ciia trang
thai rimg sau khai thac cuong do thip va
cuong do cao co téi 4 loai gibng nhau 13 Gibi
nhung, Xoay, Dau moéc va Hodc quang.

Lamprecht (1989) da chi ra rang ring 14 rong
thuong xanh on dinh thuong c6 mat do dé 600
cay/ha voi1 duong kinh 16n hon 10 cm. Theo
Djomo va cong sy (2006), mat d cady cua rung
thuong xanh & Tay Nam Cameroon dao dong
tor 216 cay/ha té1 398 cay/ha. Khi nghién ctru
cho ddi twong rimg thudng xanh, Tchouto va
cong su (2009) cling chi ra rﬁng mat do cua
kiéu rimg ndy dao dong trong khoang 489
cay/ha va 741 cay/ha. Trong nghién clru nay,
mat d§ cua rung sau khai thac voi cuong do
cao, cuong do thap va rumg on dinh twong ung
1a 595 cay/ha, 583 cay/ha va 519 cay/ha.

3.3. Céu tric quén thu ciia ba trang thai rimg
3.2.1. Phén bé s6 ciy theo cip duong kinh (N/D,3)

Bang 3. Pic trung thong ké dwong kinh than cdy cia 3 trang thai rirng ¢ khu vire nghién ciru

;s N Dy; bo A1 0 .

Trang thai OTC (Ciy/ha)  (cm) nhon boléch S% Min Max

1 500 247 159 55 20 642 102 1181

Chua khai thac (UL) 3 479 264 163 17 14 618 102 904

4 577 239 150 39 19 632 102 923

. 6 492 269 196 51 19 729 102 1366

Khai thic cuong do 672 248 148 22 15 597 102 1019
thap (LIL)

9 585 250 179 89 24 71,6 102 1592

. 2 5904 271 190 39 19 706 102 1162

Khai thic cuong 46 ¢ 550 266 21,1 67 24 791 102 1604
cao (HIL)

10 631 241 160 65 23 664 102 1162

Phan tich duong kinh than cdy cua 3 trang
thai rung & khu vuc nghién ctru (Bang 3) cho
thiy, mat d6 dao dong tir 479 cay/ha dén 672

cay/ha, duong kinh trung binh dao dong tur
23,9 cm dén 27,1 cm véi hé sb bién dong vé
duong kinh 16n (tir 59,7% dén 79,1%).

Bang 4. M6 hinh phan b6 N/D, 5 d6i v6i 3 trang thai rirng theo phan bd Beta bon tham s

Trang thai  OTC o B c d p-value  Mikc y nghia Két ludn
. 1 1,52 14098 7,79 164935 0,104 0,05 Hy"
(tjhlzzaaki"‘)‘ 3 1,00 875 938 17677 0,067 0,05 Hoi

4 1,05 13,85 936 21551 0,088 0,05 H,

Khai thac 6 0,79 451 891 13790 0,099 0,05 Hy'
cudng do 7 1,13 2233 926 33531 0,063 0,05 Hy'
thap (LIL) 9 1,10 30,74 8,68 48548 0,106 0,05 Hy'
Khai thac 2 1,04 10,30 9,12 207,05 0,099 0,05 Hy'
cudng do 8 084 574 867 162,05 0,113 0,05 Hy"
cao (HIL) 10 1,14 830 911 112961 0,087 0,05 Hy"
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Phan bd6 N/D cua 3 trang thai rimg  duoc
mo phong theo phan bd Beta bon tham sd. Két
qua ¢ Bang 4 cho thy, phan bd Beta bén tham
s6 md phong tot phan bd sé cdy theo ¢& duong

trang thai ring trén 9 OTC déu c6 dang phan
bd giam; trong d6 sb cay tap trung chu yéu tai
cip duong kinh thd 2 (20 cm) va sd cay
khong c6 sy bién dong 16n giita 3 trang thai

kinh (p-value > 0,05). Phan b6 N/D cua ba  rung (Hinh 2).
o Khai thac cuong do tha
Chua khai thac g dc p
N
N (cay/ha "
30(() _Y/ ) (cay/ha)
350 -
250 - 300 |
200 - 250 -
oTC1 - = OTC6
150 H -=orc3 207 I\« L oTC7
...... 150 A
100 - OTC 4 0OTC9
100 -
50 50 |
D1.3 (cm) ! D1.3 (cm)
0 T T T T T T T T T T LI 0 T T T
10 20 30 40 50 60 70 80 90 100 110 120 SRAIIBRIEIESESIIIRI
L B e I IR B B I o |

Khai thac cuong do cao

N (cay/ha)
300 -
i
250 4 %
200 A
0oTC2
150 4 - = 0TC8
1004 "\  eeeee OTC 10
50 A
D1.3 (cm)
00 o0o0oogoo OO0 00000 Qo
NN < N O~ D O =" NN < 1N O N
Lo I e T I IR R B O o |

Hinh 2. Db thi biéu dién phan bd sb ciy theo ¢& dwong kinh
ciia 9 OTC theo phéin bd Beta bon tham s6

3.2.2. Phén bé sé ciy theo cip chiéu cao (N/Hyy)

Biang 5. Pic trung thong ké dwong kinh than cdy ciia 3 trang thai ring & khu vire nghién ciru

. N Hyy Do A n o ,

Trang thai oTC (Cay/ha)  (m) nhon boléch S% Min Max
1 500 175 66 0.1 07 378 5 37
Chua khai thic (UL) 3 479 179 56 02 07 313 3 35
4 577 172 65  -02 07 376 1 35
. 6 492 192 69 04 07 358 6 42
Khalﬂtlgac (CLLglg o 5 672 190 60 05 05 317 6 35
P 9 585 190 7.0 03 06 370 2 41
o . . 2 594 204 7,0 -0,4 0,6 34,4 5 40
Khalct:j‘zgfs;lg d9 8 559 190 77 0.1 07 405 2 40
10 631 180 62 -0, 05 347 2 35

54 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 6 - 2018



Lam hoc

Bang 5 cho thdy, chiéu cao trung binh cua 3
trang thai rung dao dong tir 17,2 m dén 20,4 m
voi hé sb bién dong vé chiéu cao tir 31,3% dén
40,5%. Phan b N/H dugc mo phong bang ham
phan bé Weibull ba tham sb. S6 liéu ¢ bang 6
chi ra rang phan b N/H cta ba trang thai rimg

pht hop véi phan bé Weibull ba tham sé (p-
value > 0,05). Phan b N/H cua 5/9 OTC la
phan bé mot dinh léch trai (B < 3). Trai lai,
phan bd N/H ciia 4 OTC con lai 1a phan bd mot
dinh 1éch phai (B > 3). Sb cay tap trung chu yéu
& cAp chiéu cao tir 14 m dén 18 m (Hinh 3).

Bang 6. M6 hinh phan b6 N/H d6i v6i 3 trang thai rirng theo hAm Weibull ba tham s6

Trang thai oTC B Y U p-value  Mikrc y nghia Két luan
L 1 2,3 14,4 4,7 0,060 0,05 Hy"
Ch“a(lélf)l thac 3 33 169 27 0070 0,05 Hy'
4 33 184 07 0,054 0,05 Hy'
o 6 23 153 5,6 0,150 0,05 Hy'
Kgglt}tl};;c(‘i‘}’z‘;g 7 33 193 1,7 0,102 0,05 Hy'
' 9 2,8 19,6 1,6 0,118 0,05 H,
o 2 28 17,7 46 0,129 0,05 Hy'
Khai thic cuong 8 28 195 L6 0,146 0,05 Ho'
dd cao (HIL) +
10 3,3 18,2 1,7 0,133 0,05 H,
Chua khai thac Khai thac cudng do thap
N N
(cay/ha) (cay/ha)
160 - 200 -
140 - 180
120 - 160 A
140 -
100 - 120 -
80 - 100 -
60 - 80 ~
40 60 1
40 A
20 - 50 |
0 N 0 -

2 6 10 14 18 22 26 30 34 38

2 6 10 14 18 22 26 30 34 38 42

Khai thac cuong do cao

N
200 - (céy/ha)
180
160 -
140
120 -
100 o
80 -
60 A
40 -
20 ~

2 6 10 14 18 22 26 30 34 38 42

Hinh 3. Db thi biéu dién phan bd sb ciy theo ¢ chiéu cao
ciia 9 OTC theo phan bd Weibull ba tham s6
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3.4. So sanh mdt s6 chi tiéu giira cac trang
thai rirng

Két qua so sanh cac chi tiéu vé duong kinh
trung binh, chiéu cao trung binh, mat d¢ trung
binh va tong tiét dién ngang trung binh cta 3
trang thai rimg duoc tong hop trong bang 7.

Bang 7. So sanh mét sb chi tiéu
gitra 3 trang thai rirng

Chi tiéu F p-value
Dy 5 (cm) 0,358 0,713
A,y (m) 4,997 0,053
N (céy/ha) 1,250 0,352
G (m’/ha) 10,093 0,012
M (m*/ha) 163,85 8,03.10"

S6 liéu & bang 7 chi ra rang dudng kinh,
chiéu cao va mat do cua 3 trang thai rung la
khong c6 sy khac nhau (p-value > 0,05). Trai
lai, tong tiét dién ngang va trir luong quan thy ctia 3
trang thai rung khac nhau 0 rét (p-value < 0,05).

Tiét dién ngang quan thu cta 3 trang thai rimg
nay tuong tuy nhu rung ¢ Uganda va Kenya
(Bonnell va cong sy, 2011), nhung cao hon so
vl rung ty nhién & Central Sulawesi,
Indonesia (31,6 - 33,1 m%ha) (Brodbeck,
2004). Phan bd sb cay theo cip dudng kinh cta
cal trang thai rung trong nghién clru nay 12‘1
phan bd giam; trong do6 sb cay tap trung & cap
duong kinh 12 cm. Phan b sb cdy theo cap
chiéu cao & ca ba trang thai ru'ng nay la phan
b6 1 dinh léch phai; trong d6 sd cdy tap trung
tr 14 - 18 m.
3.5. Céc chi s6 da dang

Tong sb ciy co trong 9 OTC cia 3 trang
thai rimg 5089 ciy voi 152 loai khac nhau. Két
qué tinh chi s6 da dang loai cdy cho 3 trang
thai rirng dugc tong hop trong bang 8.

Pic trung théng ké d6i voi nhimg thanh
phﬁn da dang loai cay g5 (S, N, d, J°, H) cua
ba trang thai rirng duoc ghi lai ¢ bang 8.

Bing 8. Pic trung thong ké da dang loai ciy gb doi voi ba trang thai rirng khic nhau

Pon vi tinh: 0,04 ha

Ttrhz-‘;g TT  Théng ké S N(cdy) d g o
1 S6 6 mau (n) 75 75 75 75 75
2 Trung binh 1529 20,73 4,72 0,95 3,18
fﬁf 3 Sai tiéu chuén 3,90 6,29 0,91 0,14 0,01
hic CV% 2548 30,33 19,38 11,61 0,37
uL) 3 Nho nhat 5 7 2,06 0,91 3,19
6 L6n nhét 33 52 8,09 0,97 3,16
7 Lén nhét-nho nhat 28 45 6,03 0,06 0,03
1 S6 6 mau (n) 75 75 75 75 75
Khai 2 Trung binh 17,03 2332 5,08 0,92 -3,20
thac 3 Sai tiéu chuén 3,94 5,72 0,91 0,09 0,01
cuong 4 CV% 23,11 24,53 17,90 8,38 0,03
do thdp 5 Nho nhét 10 12 3,61 0,87 3,20
(LIL) 6 Lén nhét 27 36 7,44 0,93 3,19
7 Lén nhat-nho nhat 17 24 3,83 0,06 0,01
1 S6 6 miu (n) 75 75 75 75 75
Khai 2 Trung binh 17,32 23,79 5,15 0,91 3,19
thac 3 Sai tiéu chuin 3,60 5,34 0,86 0,09 0,004
cuong 4 CV% 20,78 22,46 16,71 8,25 0,12
ddocao 5 Nho nhét 8 12 2,82 0,85 3,19
(HIL) 6 Lén nhét 26 34 7,13 0,94 -3,20
7 Lén nhat-nho nhét 18 22 4,31 0,09 0,01

Mat d6 cay gd va sb loai cling c6 sy khac
biét gitra ba trang thai rung, trong dé cao nhat
la ¢ trang thai rung khai thac cuong dé cao

(voi 17,32 cay/0,04 ha va 23,79 10ai/0,04 ha)
(Bang 8), tiép do 1a trang thai rimg khai thac
cuong do thap (v6i 17,03 cay/0,04 ha va 23,32
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104i/0,04 ha), va thdp nhét 1a ¢ trang thai rimg
chua khai thac (15,29 cay/0,04 ha va 20,73
104i/0,04 ha). Chi sb giau c6 vé loai cay gb (d
- Margalef) cling c6 su khac biét gilra ba loai
rimg, trong d6 cao nhét ¢ rimg khai thac cudng
do cao (d = 5,15), thap nhat & rimg chua khai
thac (d = 4,72). Chi s6 dong déu gia ting dan
tir rimg chua khai thac (J’ = 0,95) dén rimg
khai thac cuong do thip (J7 = 0,92) va ring
khai thac cuong do cao (J’ = 0,91). Chi sb da
dang H’ nhan gié tri cao nhit ¢ rimg khai thac
cuong d6 thap (H’ = -3,20) va thdp nhét ¢ rimg

chua khai thac (H’ = -3,18).

Do nhiéu cta loai sau khai thac chon bién
dong rat khac nhau, thip hon trude khai thac &
rung Bornean, Malaysia (Cannon va cdng su,
1998); cao hon trudc khai thac chon &
Brazilian (Magnusson va cdng su, 1999) va
khong c6 su khac biét gitra trude va sau khai
thac chon ¢ rung Sabah, Malaysia (Berry va
cong su, 2008). O khu vuc nghién ctru, Do va
cong su (2016) cho rang 30 nam 1a chwa du dé
cac trang thai rimg sau khai thac c6 thé phuc
hdi cAu trac nhu trude khi khai thac.

Bang 9. Chi sé da dang trén 9 OTC ciia 3 trang thai rirng

Trang thai rirng OTC S6 loai Shannon-Wiener Simpson
2 83
Chua khai thac (UL) 8 80 4,146 0.979
10 86
Téng cing 124
6 83
Khai thac cudng do thap 7 79
: 4,103 0,977
(LIL) 9 87
Téng cong 114
1 70
Khai thac cuong do cao 3 82
¥ 4,096 0,976
(HIL) 4 96
Téng cong 119

S6 loai, chi s6 Shannon-Wiener, va chi sd
Simpson cua trang thai rung chua khai thac cao
hon mot chut so voi hai trang thai rung 1a trang
thai rimg khai thac cuong do thip va trang thai
rung khai thac cuong do cao (Bang 9).

3.6. Ho so da dang

120 R
&) — UL
100 1

801 |
AB 60
40 |

20 A

0 T T T T T
-10 -08 -06 -04 -02 00 02

B
Hinh 4. Hb so da dang AP ciia ba trang thai rimg
HO so da dang AB cua trang thai rimg khai
thac cudong do6 thap va trang thai rimg khai thac
cuong do cao giao nhau tai gia tri f =-0,1 (Hinh
4). Piéu nay giai thich tai sao hai gia tri Ag, va

As; ctia trang thai rimg khai thac cudng do thap
16m hon trang thai rung khai thac cuong dg cao,
con gia tri Agc lai nho hon (Bang 9).

1.0 1

0.8 -

0.6 1
Tj

0.4 -

0.2 1

0.0

0 20 40 60 8 100 120
J

Hinh 5. Ho so da dang T; cia ba trang thai rirng

Hb so da dang T; cua trang thai rung chua
khai thdc ndm trén ho so da dang T; cua trang
thai rimg khai thac cudng do thap tir gia tri j
bang 1 téi 21 (Hinh 5). T gia tri j tir 22 tro di,
hd so da dang T; cua trang thai rong chua khai
thac dao dong bén trén hodc bén dudi hd so da
dang cua trang thai rung khai thac cuong do
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thap. HO so da dang cua trang thai rimg khai
thac cuong do cao cit hd so cua trang thai rimg
khai thac cuong do thip tai gia tri j bang 7 va
cit ho so da dang cua trang thai rimg chua khai
thac tai gia tri j b?mg 34. Do d6, vé da dang ndi
tai, khong co6 trang thai nao da dang hon. Phan
tich chi s6 da dang Shannon-Wiener va
Simpson chi ra rr:ing Ash, Asi (UL) > Agp, Asi
(LIL) > Agsh, Asi (HIL). Tuy nhién, c6 sy mau
thuan giita trang thai rimg khai thac cuong do
thp va trang thai rimg khai thac cuong do cao,
cu thé, Ash, Asi (LIL) > Agp, Asi (HIL), nhung
Asc (LIL) < Agc (HIL). Su khong ddng nhit vé
da dang loai cay gb giira ba trang thai rung la
do anh huong cia cuong do khai thac. S6 lidu
nay phu hop véi nghién ctru cia Djomo (2015)
dbi voi rimg thudng xanh ¢ dong Cameroon
(Djomo va cong su, 2006) va rung tu nhién &

100 AUL
80
‘s 60 -
o
$ 40
— OTC 2
20 1 —— OTC8
. oTC 10
0O 20 40 60 8 100

Dién tich (100 m?)

Central Sulawesi, Indonesia (Brodbeck, 2004).
Hon nita, tir két qua hd so da dang T; trong
nghién ctru ndy cho thdy, khong c6 trang thai
rimg nao da dang hon. Piéu nay ching to khai
rimg anh hudng khong rd rét dén da dang loai
cay go.
3.7. Quan hé s loai cay - dién tich

D6 nhiéu cua mot loai cay gd duoc mo ta
bang phuong phap Rarefaction. Sé loai theo
dién tich cta 03 trang thai rung dugc mo ta
trong hinh 6 (a - c). S loai cdy trong dién
tich 1 ha bién dong tir 60 - 90 loai va khong
ddng déu & cac trang thai rung. SO loai cay
gd O hai trang thai rung d3 qua khai thac
chon c6 xu hudng gia tang theo kich thudc 6
mau (Hinh 6 (b - ¢)). S6 loai cay gd ¢ trang
thai rimg chua qua khai thac c6 xu hudng 6n
dinh khi dién tich 6 mau 1 ha.

100 (ILIL l
80 | /
& 60 |
°
@ 40 |
— OTC6
20 1 —— OTC7
oTC o
0 : : : ,
0O 20 40 60 8 100

Diéntich (100 m?)

100 () HIL
80 ‘ /
& 60
o
@ 40 |
—— OTC 1
20 1 —— OTC 3
oTC 4
0
0 20 40 60 80 100

Dién tich (100 m?)

Hinh 6. Quan h¢ so loai cAy-dién tich ciia ba trang thai rirmg: (a) Chwa khai thac,
(b) Khai thac tac dong thép, (c) Khai thic tic dong manh

3.8. Phan bd khéng gian ciia cac loai cdy g
Sb loai cdy gb ¢ trang thai chua qua khai
thac (UL) 1a 28 loai (100%); trong d6 18 loai
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(64,2%) phan bd cum, con lai 5 loai (17,9%)
phan bd déu va ngiu nhién. Cac loai phan b
cum thuong bit gip 1a Dé trang, Hoa khé,
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Trim tring, Xoay. Céac loai phan bd déu
thuong bat gap 1a Dé do, Gibdi nhung, Sén mu,
Nhoc. Phan bd ngau nhién xudt hién & Choi
moi, Truong va Dau moc.

Tong s loai cdy gd bat gip ¢ trang thai
rimg dd qua khai thac chon véi cudng do thap
(LIL) la 29 loai (100%); trong do 14 loai (48,3
%) phan b6 cum, 10 loai (34,4%) phan bb ngiu
nhién va 5 loai (17,3%) phan bd déu. Nhiing
loai thuong bat gip phan bé cum 1a Chém
chom, Xoay, Tram moéc, Dau moéc. Phan bd
dang ngiu nhién gdm cac loai dién hinh nhu
Nhoc, Choi moi, Dau moc, Gibi nhung, Hoéc
quang. Phan b dang déu xuit hién & cac loai
nhu Dé do, Chom choém, Tram tréng.

Tong s loai ciy gd bat gip ¢ trang thai
rung da qua khai thac chon véi cuong do cao
(HIL) 1a 31 loai (100%); trong do6 17 loai
(54,8%) phan bd cum, 10 loai (32,2%) phan bd
ngau nhién, 4 loai (12,9%) phan bd déu. Phan
bd cum thuong bat gdp & cac loai nhu Nhoc,
Ngat, Co ke, Dung tring. Cac loai c6 phan b
ngau nhién thudong bat gip 1a Gibi xanh, Khao,
Co ke, Bén 3 14, Truong, Goi té, Rang rang 1a
nho, Xoay. Cac loai phan bd déu thudng bit
gip 1a Chom chom, Gidi nhung, Xoay.

4. KET LUAN

Két qua nghién ctru d3 chi ra rang duong
kinh trung binh va chiéu cao trung binh cia
rung da qua khai thac 30 nidm tuong tu nhu
rung O trang thai on dinh. Trai lai, mat do, tiét
dién ngang va trtr lugng rung da qua khai thac
30 nam 16n hon so véi rimg ¢ trang thai on
dinh. Sy khéc biét nay dugc giai thich 1a do
mat do cua rung da qua khai thac 30 nam lon
hon so v&i trang thai 6n dinh. Diéu d6 ching t6
qué trinh tai sinh ctia 2 trang thai rung khai
thac cuong d6 thap va khai thac cuong do cao
da dién ra rAt manh mé. Su khac biét vé mat do
cua ba trang thai rung trong nghién clru nay
v6i sO liéu ciia nhimg tac gia khac dugc giai
thich 1a do sy khéc nhau vé diéu kién khi hau,
dia 1y va phuong phap thu mau.

Tiét dién ngang quan thu cua 3 trang thai
rung trong nghién ciru nay dao dong tur 33,9
m?/ha dén 51,3 m?/ha.

Sb loai cay gb bat gip trong ba trang thai
rung & khu vuc nghién ctru (152 loai) cling
tuong ty nhu rung thuong xanh ¢ Tay Nam
Cameroon (145 loai) (Djomo va cOng su,
2006) va cao hon so véi rung ty nhién &
Central Sulawesi, Indonesia (81, 89, va 92
loai) Brodbeck (2004). Két qua nay tuong tu
nhu nghién ctru ciia Hall va cong sy (2003) dbi
v6i rimg nui thip ¢ Trung Phi.

Trong nghién ctru nay, d6 nhiéu cua loai
cling khong c6 su khac biét rd rét gilta rung
trude va sau khi khai thac. Tuy nhién, d6 nhiéu
cua loai c6 xu hudng tang 1én theo dién tich.
Diéu d6 ching t6 rung sau khi khai thac 30
nam c6 thé phuc hoi lai d6 nhidu cua cac loai
cay go.

Phan tich phan b6 khong gian cho thiy ring
phan 16n cac loai cay gd phan bd theo dang
cum. Kiéu phan bd nay c6 thé duoc giai thich
la do viéc phat tan han ché cua cac loai cay
(He va cong su, 1997). Phan b6 dang ngau
nhién va déu rat pho bién trong phan bd khong
gian cua cac loai cay rung nhiét doi, dac biét
khi phén tich & cap duong kinh 16n. Rung sau
khai thac c6 khuynh hudng gia ting sb loai cay
vu thé, nhiéu loai cay gd phan bd cum, xuit
hién nhiéu loai ciy gb ua sang.
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STRUCTURE AND TREE SPECIES DIVERSITY OF EVERGREEN
BROADLEAF FORESTS AFTER LOGGING AT KBANG DISTRICT,
GIALAI PROVINCE

Cao Thi Thu Hien', Nguyen Hong Hai’
"2Vietham National University of Forestry

SUMMARY

Selective logging is applied commonly in South-east asia countries and the world. Numerous studies are carried
out studying effect of selective logging with different intensities on forest structure and species diversity.
However, recovery capacity of forests in term of time is still in controversy. In this study, we used 9 study 1-ha
plots based on three different forest types such as unlogged, low intensity logging and high intensity logging
after 30 years of looging in Kbang district, Gia Lai province. Methods of profile diversity, rarefaction and
spatial pattern were used to study the structure and diversity of forest tree species. The results showed that the
forest statuses were still rich forests after low and high intensity logging. The frequency distribution of the
diameter dramatically declined with the ascending diameter classes, followed the Beta distribution and the
number of trees mainly in diameter of 20 cm. The frequency distribution of the height were all skewed to the
left of the graph, which followed the Weibull distribution with the height of the trees focused on 14 and 18 m.
Mean of tree height and diameter and species diversity were not significantly different in three forest types. The
Number of tree species tended to increase over 1 ha plot, especially on two logged forests. Tree species with
aggregated distribution dominated among all three forests and tended to increase with highly disturbed forests.
The findings shown that forest structure was well recovered after 30 years of logging and selective logging with
appropriate intensity is promising economical-technical solution for sustainable forest management.

Keywords: Evergreen broadleave forest, forest structure, Gia Lai, selective logging, tree species diversity.
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