MOT SO DAC PIEM QUAN THE VA PHAN BO LOAI THONG HAI LA DET (Pinus krempfii
H.Lec ) O LAM PONG

Nguyén Thanh Mén
Trung tdm Nghién ciru Thuc nghiém Lam sinh Lam Pong

TOM TAT

Thong 2 14 det (Pinus krempfll H.Lec ) 1a loai thong dac hiru cua Viét Nam va c6 phan bd tap
trung & ving Bidoup - Naii Ba, Cong troi cua Lam Pong, mot sd it & Chu Yang Sin- Pac Lic, Hon Ba
thuoc Khanh Hoa va ving Nui Chua thu¢e tinh Ninh Thuén. Theo tiéu chuén phan loai ciia Sach do Viét
Nam loai nay dugc xep vao cap V (Vulnerable) - S& nguy cap (6 thé bi de doa tuyét chung); va theo ti€u
chuan TUCN duogc xép vao cap EN (Endanger)- nguy cap. O Lam Dong, loai nay phan b tap trung &
nhimg viung c6 d6 cao tir 1.400 - 1.900m, hién dién phé bién trong kiéu rung la rong hon giao véi cay 1a
kim va trén dang dia hinh suon dinh. Cac quan thé Thong 2 14 det dang ton tai da phan ¢ giai doan qua
thanh thuyc, nhiéu quan thé da chet muyc, mot s6 khac dang trong qua trinh chét dan, ty 18 cay bi bénh muyc
va rong rudt chiém tr 23-36% tong sO cay trong quan thé. Loai nay dang trong tinh trang bi de doa. Riéng
o Lam Dong ‘tuy s6 luong céa thé budc dau di thong ké duge khoang trén 1.000 ca thé, nhung chua phat
hién quan thé nao c6 trén 250 ca thé truong thanh. S6 ca thé trong quan thé binh quan khoang 20 cay,
hiém khi c6 quan thé c6 s6 lugng ca thé truong thanh trén 100 cdy. Bén canh do, cau tric quan thé gdom
nhiéu cay thanh thyc va qua thanh thyc (duong kinh trén 80cm) trong khi 16p cay ké can thiéu va tinh hinh
tai sinh kém, cho nén kha nang ton tai cia quan thé trong twong lai dang bj de doa.
Tir khéa: Cay la kim, Dic diém quan thé, Phan b, Thong 2 14 det, Sach do Viét Nam.

PAT VAN DE
Thong 2 14 det con c6 tén khac la Thong Sri, Thong 2 14 giep. Tén khoa hoc 1a Pinus krempfii
H.Lec. tén dong nghia Ducampopinus krempfii (Lec.) A. Chev. thudc ho Thong (Pinaceae).

L& cay gd 16n, chiéu cao 1én dén 30-35m va thudng chiém tang trén tan rimg. Puong kinh than 1én
dén trén 1m, d6i khi dén trén 2m. Than tron théng, doan than dudi canh lon, it canh nhanh phy, canh
thuong c6 mau nau d6. V6 mau nau xam, bong ra dang vay. Tan cdy thuong kha rong, mau xanh sim va
¢6 hinh ré quat dic trung dé phan biét véi tan cac loai moc chung khac.

L4 tap trung & dau canh; mdi be mang 2 14, dang hinh 14 mac det, nhon & dau, dai tir 7 -12cm, rong
0,2 - 0,4cm. No6n don tinh, nén duc hinh try, n6n cai moc don doc, thuong hudng Xuong dudi, hinh tring,
dai 4-9cm, rong 3-8cm. Khi chin cac vay non khong mé hét dén gdc; vay 16, hinh thoi véi mot duong
ngang ¢ giira, c6 mao hoi 16i. Hat nho, hinh bau dyc dai, co canh tron ¢ dau. Mua qua chin vao thang 9 -
10.

Day 1a loai thong ddc hitu cta Viét Nam, duge phat hién tap trung & Lam Pong, mot s6 it & Chur
Yang Sin- Pic Lic, Hon Ba thudc Khanh Hoa va ving Nui Chaia thudc tinh Ninh Thuan. Tai Lam Dong,
Théng 2 14 det hién dién chu yéu trong kiéu rimg hdn giao cay 14 rong va 14 kim tap trung ¢ ving Bidoup -
Nui Ba, Cong Troi va s6 it & Pa Nhim.

Theo tiéu chuin phan loai cua Sach dé Viét Nam loai nay dwoc xép vao cdp V (Vulnerable )- s&
nguy cip (co thé bi de doa tuyét ching); va theo tiéu chudn TUCN dugc xép vao cip EN (Endanger)- nguy
cap.

Qua cac nghién clru truge day cho thay hau hét cac quan thé Thong 2 14 det & Lam Dong c6 b
luong cé thé it, trong quan thé tdp trung nhiéu ciy qua thanh thuc va hut hang sb luong & cac thé hé ké
can, tinh hinh tai sinh tu nhién kém. Bén canh do, khong gian song cua loai dang ngay cang thu hep do tac
dong phé rimg, cing voi sy thiéu hut vé cac thong tin lién quan céan thiét cho cong tac bao ton, Thong 2 1a
det dang bi de doa thuc sy trong tuong lai gan. Do véy can ¢6 cac nghién ciru bd sung vé dic diém phan
bd, ciu tric quan thé dé 1am co s& cho céc hoat dong bao tdn da dang sinh hoc, bao tdn loai Thong 2 14 det
trén dia ban tinh Lam Ddng - 1a dia phuong c6 phan bb tap trung loai nay - ¢6 hiéu qua hon.

NOI DUNG, PHUONG PHAP NGHIEN CUU



Noi dung nghién ciru

- Diéu tra, x4c dinh cc viing phan bd Théng 2 14 det & Lam Ddng.

- Pic diém phan bb quéan thé Thong 2 14 det theo d6 cao, dia hinh va kiéu rimg.

- Dic diém cau triic quan the.

Phwong phap nghién ciru
i - Str dung phuong phap ké thira tai liéu va phong van cac can bd quan 1y 1am nghiép dia phuong
de so bd xac dinh cac dia diém phan bo va dy kién cac khu vyc dicu tra bd sung.

- Piéu tra thyuc dia: can clt so d6 tuyén da du kién két hop véi hudng dan cta cac can bd kiém lam
hodc quan 1y bao v¢ ring cua cac don vi lién quan; tién hanh phat don, mé céc tuyén di€u tra trén thuc dia.

D3 trién khai diéu tra thuc dja trén 36 tuyén, chiéu dai tuyén binh quéin 4,2km; tip trung vao céc
dia diem: xa Pa Tong thudc huyén Pam Rong va cac xa: Pa Chais, Pa Nhim va xa Lat thuoc huyén Lac
Duong.

Trén céc tuyén, tién hanh khao sat 2 bén, mdi bén rong 10 - 20m (tiy theo hién trang) dé phat hién
loai Thong 2 1a det. Khi phat hién ¢ su hién dién cua loai tién hanh di€u tra m¢ rong d€ xac dinh déc
diém quan thé (dién tich hodc so6 lugng, toa d9) va dat OTC tam thoi dién tich tir 1.000-2.500m? (tuy theo
dién tich quan thé). SO lugng OTC da thyc hién diéu tra gom 22 6 dién tich 1.000m? va 08 6 dién tich
2.500m",

Trong OTC thu thap cac thong tin: Vi tri, do cao, hudng phoi, loai giéit, kiéu rung, trang thai, toa
d9, tinh hinh thuc bi (loai, % che pht), ... Thu thap mau ti€u ban thuc vat dé tra ctru tén cac loai thuc vat
chua dinh danh dugc tai rung.

KET QUA NGHIEN CUU VA THAO LUAN
Céc ving phan bd Théong 2 14 det & LAm Pong
i Téng s quan thé Thong 2 14 det dang ton tai dd xac dinh duoc 1a 58 quin thé (trong d6 c6 56 quan
thé dang sinh truéng va 02 quan thé da chét muc).
. Cac quéan thé Thong 2 14 det da diéu tra co phéan bd tap trung ¢ 2 huyén Lac Duong va Pam Réng;
chu yeu thugc 1am phan cia Vuon Quoc gia Bidoup - NUi Ba va Ban Quan ly Rung phong ho Pa Nhim,
gom cac tiéu khu: 78, 79A, 86, 89, 90, 94A, 101, 102A, 103 va 124.

Céc dia danh phan bd cu the Cong Troi (06 quan thé +1 chet) Glang Ly (16 quan thé ), Hon Giao
(19 quan thé), K’Long Lanh (10 quan thé) va Pa Nhim ( 05 quan thé + 1 chét).

Béng 1: Tong hop két qué diéu tra phan bd thong 2 14 det & LAm Pong

<X A oA 2 A oo R So6 lwgng
TT Huyén/xi Tieu | S0 quan the | Socathe | . o5 q Pia danh phan b
khu di€u tra (P =>6cm)
> 100 cm) ]
Cong Troi (07 QT); Giang Ly (16
02 huyén/04 xa | 10TK 58 1181 174 QT); Hon Giao (19 QT); Long
Lanh (10 Q ) va Pa Nhim (06 QT)
| H. Dam Rong 01 TK 4 157 40
Xa Pg Tong 01 TK 4 157 40
103 4 157 Cbdng Troi (4 QT)
Il | H. Lac Dwong 09TK 54 1018 132
Xd Da Chais 04TK 45 937 104
86 2 25 0 Giang Ly (2 QT)
89 19 244 46 Giang Ly (3 QT), Hon Giao
(16 QT)




90 19 540 38 Giang Ly (11 QT), Hon Giao
(03 QT), Long Lanh (5 QT)
124 5 128 20 Long Lanh (5 QT)
Xa Pa Nhim 02TK 3 11 2
94A 1 3 0 Pa Nhim (1 QT)
79A 2 8 2 Pa Nhim (2 QT)
Xa Lat 03 TK 6 76 28
78 3 32 21 Pa Nhim (3 QT)
101 1 24 2 Cong Troi (1 QT)
102A 2 20 5 Cong Trdi (2 QT)

Pic diém phan bd Thong 2 14 det

Thong 2 1a det c6 mot sd ddc diém phan bd rat dic thi, phd bién 1a kiéu phan b theo dam, khong
lién tuc. Vé dic diém phan b6 theo do cao, trong cac khu vuc diéu tra c6 do cao dudi 1.000m thudc cc
huyén Di Linh, Bao Loc, Pa Téh, Ptic Trong khong thiy co sy hién dién cua loai cay nay. Hau hét Thong
2 la det c6 phan bd chu yéu & d6 cao tir 1.400 dén dudi 1.900m so véi mat nude bién; trong d6 ¢ do cao tu
1.500m dén dudi 1.600m s6 lugng quﬁn thé thong 2 14 det dugc phat hién nhiéu nhéat. O do cao trén
1.900m, trong qua trinh truc tiép diéu tra chua phat hién su c6 mit cua loai ciy nay.

Két qua diéu tra & bang 2 cho thiy khoang phén b theo do cao so v6i mit bién thich hop nhét cho
Thoéng 2 14 det & vung Lam Dong tir 1.500 dén dudi 1.600m.

Béang 2: Phan bé Thong 2 14 det theo d cao

TT D6 cao (M) S6 quan thé Ghicha
1 |1.400 <1.500 08
2 | 1500 <1.600 31
3 |1600 - <1700 08 * 01 chét myc
4 |1.700 <1.800 06
5 ]1.800 <1.900 05 * 01 chét muc
6 >1.900 0
Téng cong 58
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Hinh 1. Phan b quin thé thong 2 14 det theo dd cao

Béang 3: Phan bd Théong 2 14 det theo vi tri dia hinh

TT | Vitridiahinh | S6 quan thé Ghi chd
1 Chan 01 Ven subi
2 Suon 11
3 Dinh 46 * 02 chét muc
Tong cong 58

Céc quan thé Thong 2 14 det thuong hién dién trén cac loai dit ngudn gdc tir phién thach sét hodc
d4 Macma axit, ting day trén 100cm. Thudng phan bd tip trung trén cac dia hinh suon déc (d6 dbc 10 -
20°%) hoic dinh dong, rat hiém khi phan bd noi dat triing, ven sudi. Trong 58 quan thé da diéu tra, chi duy
nhit c¢6 01 quén thé (CT4) duoc phat hién tai ven bd sudi canh thac Pinh Trang, thudc TK 102A.

Diéu nay cho thiy Thong 2 14 det thich hop v6i diéu kién 4m do thip va diéu kién chibu sang
manh & cac vung sudn va dinh doi.

Bang 4: Phan b6 Thong 2 14 det theo kiéu rirng

TT Kiéu rirng S6 quan thé Ghi cha
1 | Rung thuan loai Thong 3 14 0
Rimg hon giao Thong 3 la
2 NP 0
+ cay 14 rong
3 Rirng thuong xanh hon 0
giao cay la rong
T Cay la kim: Thong 5 14, Hong tung, Thong tre, Po mu
4 | Rumghon giao cdy Id rong 58 Cay 14 rong: Cép moc, Dé, Gibi, Com, Tiéu hdi,
va la kim
Dung,...
5 Dat trong, trang co 0




Téng cong 58

Thong 2 14 det hau nhu chi hién dién trong kiéu rimg hdn giao giita cay 14 rong va 14 kim. Trong
kiéu rimg nay Thong 2 1a thudng moc chung véi cac loai cay 1a kim khac 1a Bach tung, Thong 5 13, Hong
tung, Thong tre va Po mu. Trong qua trinh diéu tra theo tuyén cit ngang cac kiéu rimg thuan loai Théng 3
14 ho#ic hon giao Thong 3 14 va cy 14 rong, rung hdn giao cdy la rong thi chua phat hién c6 Thong 2 la
det. Bén canh d6, trén mot s6 ring trong hodc trén dat nong nghiép ving thap ciing chua phat hién c6
Thong 2 14 det, ké ca cay tai sinh cua loai nay.

O cac 1am phan c6 sy hién dién cua Thong 2 14 det, rung thuong co cau trac gom 5 tang dic trung
ctia kiéu ring thuong xanh 4 nhiét doi va loai nay thuong chiém uu thé & tang trén cda tan rung. Tuy so0
luong it v&i ty 1€ s0 cdy khong qua 3%, nhung do c6 kich thudce 16n (nhiéu cay c6 duong kinh >100cm,
do6i khi dat dén hon 200cm) nén ty 1& vé trit lugng c6 thé chiém dén trén 25% trir luong 1am phan. O trén
dat cta cac 1am phan Thong 2 14 det thuong c6 16p tham muyc chua phan huy rat day, binh quan khoang
20-25¢m, ¢6 nhitng noi 16p thim muc day dén 40cm.

Pic diém cau truc quan thé

Kich thuoc: Cac quén thé Thong 2 14 det thuong c6 kich thude nho. Nhiéu quin thé sb luong rat bé chi
khoang 2-3 cay, rat it quan the ¢6 sb lugng ca thé trén 100 ciy (quan thé HG 17 ¢6 126 ca thé ). S6 lugng
c4 thé phd bién trong mot quan thé thuong khong qua 25 ciy.

Béang 5: Phan bd s6 lweng ca thé/ quin thé Thong 2 14 det

T 50 lwgng c4 the $6 quin thé Ghi ch
( cay @> 6¢cm)

1 <10 27 * 01 chét muc

2 10 - <25 19 * 01 chét muc
3 25 - <40 02
4 40 - <55 05
5 55 - <70 02
6 70 - <85 01
7 85 - <100 01
8 > 100 01
Tong cong 58
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Hinh 2. Phén bd s6 ciy/quén thé

Chit lugng ca thé

Trong 58 quﬁn th§ Thong 2 14 det diéu tra, di thong ké duge 1.181 ca thé co duong kinh tir 6cm
tro 1€n. Trong d6 so ca thé c6 duong kinh trén 100cm 1a 174 cay, chiém ti 1¢ 14,7%.

Nhin Chung Thong 2 14 det ¢6 chét lugng tot thuong tap trung & cap kinh dudi 70cm; tur 70cm tré
1én, cay bat dau sinh truong kém hay bi chét kho & cac canh chinh va thuong bi bénh muc, rong rudt. Qua
diéu tra cho thiy ti 18 bénh muc, rong rudt & nhitng ciy cap kinh trén 70cm khoang tir 60 -70%, con & cAp
kinh trén 100cm ti 1€ nay hon 80%.

Do d6 tan che cua rimg 16n (thuong > 0,7) va d6 4m dudi tan rimg cao, nén trén than cay thuong
c6 nhiéu réu bam day, diéu nay ciing anh huong dén ty 1€ bi bénh muc va rong rudt cao ¢ nhitng cay cod
duong kinh 16n.

Phén bb sb ciy theo cip kinh (phin bé N/D)

Phan bd sb cdy theo cip kinh ciia quan thé Théng 2 14 det thuong khong tuan theo luat phan b
giam nhu ¢ nhi€u quan thé cdy go rung tu nhién khac. Trong day phan b6 N/D, so cy thuong tép trung ¢
cac cap kinh 16n trén 40cm va c6 sy thiéu hut dang ké & 16p cdy non va 1dp cay ké can. Diéu nay de doa su
ton tai ctia cac quan thé Thong 2 14 det trong qua trinh dién thé ty nhién ¢ twong lai vi thiéu kha nang thay
the 16p cay gia coi. Truong hop cu thé ¢ 02 quan thé HG17 va CT6 nhu sau:

Béng 6: Phan bé N/D trong cac quén thé Thong 2 14 det

Quin thé HG17 - TK 90 Quin thé CT6 — TK 103
Cép kinh $6 cay S6 cay muc, rong s cay Sb cay muyc, rong
(cm) ruot ruot
<10 01 0,8 0 0 09 10,1 0 0
10-20 13 10,3 0 0 13 14,6 0 0
20-30 20 15,9 1 5 05 5,6 0 0
30 -40 21 16,7 0 0 11 12,4 01 91




40-50 | 13 | 103 1 77 05 5,6 0 0
50-60 | 15 | 119 2 133 | o4 45 0 0
60-70 | 14 | 111 3 214 | 03 3.4 01 333
70-80 | 08 | 63 5 625 | 09 101 | 06 | 667
80-90 | 05 | 39 3 60 04 45 03 75
90-100 | 4 | 32 4 100 07 7.9 05 | 714
>100 | 12 | 95 10 | 833 | 19 21,3 16 | 843
f(‘)’l‘l‘gg 126 | 100 29 2850 89 100 32 ?&

Tu s6 liéu ¢ bang 6 cho thiy & quan thé HG17 c6 dén trén 56% s0 cay c6 duong kinh tir 40cm tré
1én, trong do s6 cay duong kinh trén 80cm chiém ty 1& 16,6%, con ¢ quéan thé CT6 cac ty 1¢ tuong g nay
1a xap xi 52% va 33,7%. Diédu nay cho thdy cac quan thé Thong 2 14 det dang trong tinh trang gia co1 voi
s6 luong cay qua thanh thuc nhiéu. Cung v6i do, tinh trang bénh muc, rong rudt cliing dang lo ngai, ty 1¢
cdy bi bénh chiém tir 23-36% so vdi tong sd cdy trong quan thé.
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Hinh 3. Phan bd N/D quin thé théng 2 14 det

Phan bd s6 cay theo chiéu cao (phan bé N/H)

Tuong tmg nhu dic diém phan bd N/D, phan bd s6 cay theo chiéu cao (phan bb N/H) cuia quéan thé
Thong 2 la det khong tuan theo luét phan b6 giam. Tt phén b6 N/H & 2 quan thé HG17 va CT6 cho thay
rang s cy trong cac quan thé tap trung chu yeu & cap chleu cao > 25m, chiém ty 1& trén 65% sb cay trong
quén thé; trong khi s6 cdy O cac cap chiéu cao dudi 15m rt it, chi chiém ty 1¢ khoang duéi 10% va so cay
¢6 chiéu cao dudi 10m hau nhu khong déng ké. Két qua nay ciing phan anh rd nét thém vé sy thiéu hut
tang cay non va ké can trong cac quan thé Thong 2 14 det.

Bang 7: Phan b6 N/H Thong 2 14 det

CipH Quin thé HG17 Quin thé CT6
m) N Ti 18 (%) N Ti 18 (%)
<10 01 08 03 3,4




10-15 06 4,8 05 5,6
15-20 08 6,3 10 11,2
20-25 23 18,3 11 12,4
25-30 43 34,1 15 16,8

> 30 45 35,7 45 50,6
Téng cong 126 100 89 100
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Hinh 4. Phan bé N/H quin thé thong 2 14 det

KET LUAN
Qua nghién ctru cho thay Thong 2 14 det 6 Lam Poéng phan b ty nhién ¢ nhitng ving c6 do cao tur

1.400m dén 1.900m, hién dién phd bién trong kiéu rimg 14 rong hdn giao véi cay 14 kim va thudng xut
hién trén dang dia hinh suon dinh.

Cac quan thé Thong 2 14 det dang ton tai & day da phin & giai doan qua thanh thyc, trong d6 c6 mot sd
quan thé da chét muyc. Nhleu quan thé khac c¢6 sd lugng 16n cay duong kinh trén 100cm dang trong tinh
trang bi bénh muyc va rdng rudt, trong qua trinh chét dan. Lép cay ké can bi thiéu hut nguyén nhan chinh la
do két cau 1am phan nhiéu tang tan voi do tan che 16n trén 0,7, cung véi 16p tham muc chua phéan huy day
20-25cm d anh hudng dén qua trinh tai sinh ty nhién.

S6 lugng cé thé trong khu vuc nghién ctru theo thong ké ban déu khoang trén 1.000, nhung chwra phat
hién quan thé nao c6 trén 250 ca thé trudng thanh. Vi hinh thirc phan bd theo cum ddm, kich thudc quan
thé pho bién & cap nho dudi 25 ciy/quan thé do d6 kha niang suy thoai da dang di truyén s& de doa sy ton
tai phan 10n cac quan thé trong tuong lai.

Thong 2 1a det, hién nay vé gia tri kinh té chua duogc chi trong do viy qua diéu tra nhan théy mirc do
b khai thac trong tu nhién thap. Tuy nhién, do nan pha rimg lam rdy, mo rong dién tich dit nong nghiép
thuong xuyén dién ra trong khu vuc, cho nén sinh canh cua loai nay dang dan bi thu hep.

Nhin chung, gia trj cta loai thong cb nay dic biét quan trong dbi voi yéu cau bao ton ngudn gien, mot
mat do tinh ddc hiru hep, mat khac do thoi gian song rat dai (c6 thé dén ngan nim tu01) Do vay day la ddi
tuong rat can thiét cho cac nghién ctru lién quan ve€ sinh khi héu thyc vat, dya trén moi li€n hé gitta vong
nam voi cac yéu t6 khi hau dé xéac 1ap mbi quan hé gitra cac hién tuong xay ra trén trai dét vai hoat dong
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cua mat troi, khoi phuc va dy bao bién dong cua cac qua trinh ty nhién da dién ra trudc day. Ban than
nhing cdy Thong 2 14 det ¢ chira dung nhitng mat m3 thong tin ctia qua khir can duoc bao ton dé khai
thac, st dung trong tuong lai.

Vi thuc trang 1a loai dang bi de doa, nhung c6 nhiéu gia tri tiém tang chua duoc xac dinh va st dung
triét d&, Thong 2 14 det can duoc nghién ctru siu thém va trude hét nén co ké hoach bao ton kip thoi tai cac
khu vyc phan bd ty nhién cia loai trong pham vi tinh Lam Pong. Bén canh d6, can c6 su phdi hop nghién
ctru va ké hoach bao t6n tong thé cap vung cho loai cdy nay gitta cac dia phuong Lam Pong, Khanh Hoa,
Dic Lac va Ninh Thuan.
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PROPERTIES OF POPULATION AND DISTRIBUTION OF PINUS KREMPFII H.LEC IN LAM
DONG PROVINCE

Nguyen Thanh Men

Lam Dong Silvicultural Expermentation Research Centre
SUMMARY

Pinus krempfii Lecomte is a rare and endangered species, endemic to Vietnam. It is listed on the IUCN
Red List of endangered species as EN (endangered) and V (Vulnerable) in the Vietnam Red Book.

P. krempfii has a very restricted distribution occurring in the Bidoup-Nui Ba National Park and at Pa
Nhim in Lam Dong Province with a few other isolated occurrences at Chu Yang Sin-Dac Lac, Hon Ba-
Khanh Hoa and Nui Chua regions in Ninh Thuan Province.

In Lam Dong Province, P. krempfii occurs as individual trees or in scattered clumps in association with
mixed broad-leaf and conifer forests in the altitude range of 1400-1900 m. While more than 1,000
individuals were located, most were in clumps of about 20 trees, with the maximum number being less
than 250 plants.

Most plants were mature to over mature trees (over 80 cm in diameter) with 23-36% showing disease or
decaying with hollows. There was generally a lack of regeneration around mature trees, suggesting that
this species has a poor regenerative capacity, making the survival of the species problematic without
intervention.
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