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TOM TAT

Phan tng cua Thong ba 14 (Pinus keysia Royle ex Gordon) dbi véi khi hau ¢ ba khu
vuc Béo Loc, Di Linh va Da Lat tinh Lam Pong di duoc nghién ciru bang phuong phap khi
hau thyc vat va nién dai thyc vat. Muc tiéu cua nghién ctru nay la xac dinh diéu kién khi hau
ctia nhitng thang c6 anh hudng rd rét dén ting truong bé rong vong nim ctia Thong ba 14 & ba
khu vuc Bao Loc, Di Linh va Pa Lat tinh Lam Déng. Két qud nghién ctru da chung to r.':fmg,
chudi bé rong vong nam va chudi chi s6 bé rong vong nam ctia Thong ba 14 ¢ hién tugng tu
tuong quan va tinh nhay cam rét cao. Phan tmg ctia Thong ba 14 v6i khi hau thay d6i tuy theo
noi ¢ cua né. Tai khu vuc Bao Loc, Thong ba 14 ¢6 phan tng rd rét nhat doi v6i nhiét do
khong khi va sb gio néng thang 3. Tai khu vuc Di Linh, nhiét d§ khong khi thang 2, 3 va do
am khong khi thang 5 ¢6 anh huong rd rét nhat dén ting truong ciia Thong ba 1. Tai khu vuc
ba Lat, Thong ba 14 phan ung 1o rét nhét v&i nhiét do khong khi thang 1 va 6, lugng mua
thang 10 va d6 am khong khi thang 12.

Tir khéa: Nién dai thuc vat, Khi hau thuc vat, Bé rong vong nam, Bé rong vong nam
chuan hoa, Chi s0 bé rong vong nam, Chuoi bé rong vong nam, Chuoi chi s0 bé rong vong
nam, Ham phan hoi, M6 hinh thong ké, Ty twong quan, Tinh nhay cam.

PAT VAN PE

Trudc day di c6 mot s nghién ctru vé phan bd cia rimg Thong ba 14 (Thai Van
Tring, 1998), sinh trudng va ning sudt cua ring Thong ba 14 (Nguyén Ngoc Lung, 1988,
Nguyén Ngoc Lung, 1999), phuong thirc khai thac - tai sinh ring Thong ba 14 (Phé Pirc Dinh,
1995), sinh khéi rimg Thong ba 14 (Lé Hong Phiic, 1995). Mot sé nghién ctru gan déy ciing da
huéng vao xem xét anh huong cua khi hau dén sinh truéng ciia Thong ba 1a (Pham Trong
Nhan, 2001, Nguyén Vin Thém, 2003, Nguyén Van Thém, 2004). Mic du vay, cho dén nay
vai tro ctia cac yéu to khi hau ddi véi sinh truéng cua rimg Thong ba 14 phan b & nhing khu
vuc khic nhau cua tinh Lam Pong van chua dugc 1am sang to. Bai bao nay giéi thiéu két qua
nghién ctru phan tmg ctia Thong ba 1a dbi vi khi hau ¢ ba khu vuc Bao Loc, Di Linh va Da
Lat tinh Lam Péng.

POI TUQNG, MUC TIEU VA PHUONG PHAP NGHIEN CUU

Déi trgng nghién ciru 13 rimg Thong ba 14 phan b tir 6 cao 800m dén 1.500m so véi
mit bién. Dia diém thu thap mau tai ba khu vuc Bao Loc, Di Linh va Pa Lat tinh LAm Déng.
Theo hé théng phan loai khi hau ciia Thai Van Trimg (1998), khi hau Bao Loc thudc cip I
(mua ém), khong c6 thang kho, han va kiét. Khi hau Di Linh thude cép IT (hoi ém), 4 thang
khé (thang 12 nim trudc dén thang 3 ndm sau), 2 thang han (thang 1 va 2) va khong c6 thang
kiét. Khi hau Pa Lat thudc cép IT (hoi ém), 3 thang kho (thang 12 ndm trudc dén thang 2 nam
sau), khong c6 thang kiét.

Muc tiéu cta nghién ctru ndy la xac dinh diéu kién khi hau cia nhitng thang c6 anh
huong 10 rét dén tang trudng bé rdng vong nam cua Thong ba 14 & ba khu vuc Bao Ldc, Di



Linh va Da Lat. Két qua nghién ciru 13 co so khoa hoc dé dy doan sinh truéng va phan cp
diéu ki¢n khi hau thuan lgi va kho khan cho sinh trudng ctiia Thong ba 1.

Dé giai quyét nhing muc tiéu nghién ciru, da sir dung phuong phap nién dai thuc vat
(Dendrochronology) va khi hau thuc vat (Dendroclimatology). Theo do6, ¢ m01 khu vuc
nghién ctru da chon dién hinh 15 cdy moc trén cung dia hinh - dat. Nhimg cdy mau co dic
diém la sinh trudng va phat trién tét, khong bi di tat (chay, sau hai hay cut ngon), tan can ddi,
than tron déu. Nhitng mau go trén than cy da dugc xac dinh béng khoan tang trudng tai vi tri
ngang nguc theo hai huéng 1én dbc va xudng ddc. Bé rong vong nam (Zr, mm) duoc do bang
kinh lp véi d6 chinh xac 0,Imm. Téng sé vong nam da thu thap 1a 127; trong d6 25 vong
nam tai Bdo Ldc, con Di Linh va Pa Lat tuong tng 1a 41 va 61 vong nam. Thoi gian (ndm
lich) hinh thanh cac vong nim dugc xac dinh bang cach dbi chiéu thoi gian hinh thanh vong
nidm & ngoai cung hay gan vé cay va nhirng vong nim bat thuong. Sau khi ddi chiéu thoi gian,
ting truong bé rong vong nim trén cung mot cay di duoc tinh binh quéan theo hai hudng
khoan. Dé loai trir anh hudng cia tudi cay, trude hét cac chudi bé rong vong nim di dugce tinh
trung binh di dong 3 nim; sau d6 chuyén thanh cac chi s6 bé rong vong nim (Kd). Ba chudi
nién dai chi s6 bé rong vong nim chudn hoéa twong ung véi ba khu vuc nghién ctru da duoc
x4y dyng tir nhitng cAy miu c6 nhip diéu sinh trudng twong dong voi nhau. Sau d6 tinh nhimng
dic trung thong ké mo ta (trung binh, phuong sai, sai tiéu chuan, bién d6 dao dong, hé sd bién
dong,...), tw twong quan va tinh nhay cam trung binh cho ba chudi bé rong vong nam va chi
sO bé rong vong nim. Nhitng chudi nién dai chi so be rong vong nim chuan hoa duoc sir dung
dé phan tich anh huong cua khi hau va nhiing yéu t6 méi truong khac.

S6 liéu tiéu khi tugng dung trong phan tich bao gém nhiét ¢ khdng khi trung binh
(T,°C), lugng mua (M, mm), d6 4m khong khi (R,%) va s gio ning (N, gio/thang) cua 12
thang trong nam. Nhitng chi tiéu khi tugng dugc thu thap trong 28 nam (1980 - 2008) tai
Tram Khi twong - Thiy vin Bao Loc, Di Linh va Da Lat. Bon yéu té khi hau (T, M, R va N)
clia timg thang va thoi ky trong ndm ciing duoc bién ddi thanh chi sd twong tw nhu chi s6 bé
rong vong nam. Nhimg thoi ky trong nam duoc nghién ctru bao gdém nhing thang mua kho
(thang 11 nam trude dén thang 3 nam sau, thang 1- -4), nhitng thang mua nhiéu (thang 5-10) va
nhimg thang cudi mua mua (thang 11-12),.. . H¢ s6 thuy nhiét (K) dugc tinh theo cong thire:
K = R/(0,10*T); trong d6 R va T tuong ung la tong lugng mua va téng lugng nhiét cta timg
thang va tap hop nhiéu thang trong nam.

Dé phan tich anh huong cua khi hau d6i v6i tang truong ctua Thong ba 14, trinh ty xir 1y
s6 lidu dugc thyc hién theo bon budc. Mot 13, sir dung phuong phap phén tich ma tran tuong
quan don giita chi sb ting truong bé rong vong nim cia Thong ba 14 véi timg yéu t6 khi hau
ctia 12 thang va tap hop nhitng thdi ky khac nhau trong nam. Tir két qua tinh toan & budc nay,
phan tich khuynh huéng va cudng do quan hé giita chi s6 ting truong ciia Thong ba 14 véi
nhiing yéu t6 khi hau. Hai 13, Xac dinh nhimng yéu t6 khi hau ctia nhitng thang c6 anh huéng rd
rét dén ting truong bé rong vong nam cua Thong ba 1a bang phuong phap phan tich ham phan
hdi timg budc. Nhitng yéu t6 khi hau c6 P nhé hon 0,05 hay chi sé diéu kién nho hon 15 1a
nhiing bién c6 anh hudng rd rét dén ting truong bé rong vong nam ctia Thong ba 1a. Ba I3,
xdy dyng nhiing mo hinh ho6i quy don va hoi quy da bién dé biéu thi mdi quan hé giira chi sb
tang truong bé rong vong nim clia Thong ba 14 v6i nhiing yéu t6 khi hau. Bon 13, sir dung
nhimg moi 1ién hé chat ché gitra chi s6 tang truong bé rong vong nam cta Thong ba 1a véi
nhitng yeu t6 khi hau dé phan cap diéu kién khi hau thuén loi va kho khan cho sinh truéng cua
Thong ba l4. K§ thuat phan tich ham phan hdi va hdi quy twong quan da bién duoc thuc hién
theo nhiing chi dan chung ctia théng ké toan hoc va nhiing tai liéu tham khao khac (Nguyen
Vin Thém, 2004, Cook, E. R., 1985, Fritts, H. C, 1971). C6ng cu tinh toan 13 phin mém
thong ké SPSS 10.0.

KET QUA NGHIEN CUU VA THAO LUAN



DPac trung thong ké bé réng vong nam va chi so vong nam cia Thong ba la

Két qua nghién ctru dé chi ra rang (Bang 1 va 2; Hinh 1), bé rong vong ndm cua
Thong ba 14 c6 bién dong rat 16n khong chi theo tudi, ma con theo khu vuc lay mau. Bé rong
vong nam cua Thong ba la c6 hién twong ty twrong quan va tinh nhay cam rat cao. So voi khu
vuc Bao Loc va Pa Lat, ca bé rong vong nam 1an chi s ting truong bé rong vong nim cua
Thong ba 14 ¢ Di Linh déu c6 bién dong manh hon va tinh nhay cam cao hon. Ngoai ra, do
moc & ba khu vuyc ¢6 sy khac nhau vé khi hau, nén bién dong chi sé ting truong bé rong vong
niam cta Thong ba 14 khong twong dong vai nhau (38,1%). Hién tuong tuong dong trong bién
dong vong niam chi xdy ra ¢ nhimg khu vuc gin ké nhau; trong d6 Bao Loc va Di Linh 1a
47,6%, con Di Linh — Da lat 1a 66,7%. Nhiing khac biét vé tang truong bé rong vong nim cia
Thong ba 14 & ba khu vuc Bao Loc, Di Linh va Pa Lat dugc giai thich 1a do nhiing cdy mau
co tudi va nguén géc khac nhau (tuy nhién va nhan tao), moc & nhiing noi c6 diéu kién khi hau
va phi khi hau (dia hinh — dat, huéng ddc, quan xa thuc vat,...) khong gidong nhau.

Bing I: Dic trung thong ké bé rong vong niam ciia Thong ba ld ¢ ba khu vuc
Bdo Ljc, Di Linh va Da Lat tinh Lam Dong

] Khu vuc
Thong ké
Bao Loc Di Linh Pa Lat

+ S6 vong nam 23 39 58

+ Trung binh (mm) 4,19 4,73 3,09
+ Sai tiéu chuan 1,65 2,55 1,26
+ Sai s6 chuan 0,34 0,41 0,16
+ Nho nhat 1,69 2,13 1,24
+ Lén nhét 7,78 10,96 5,89
+ Heé s6 bién dong (%) 39,41 53,85 40,92
+ Ty twong quan 0,793 0,759 0,850
+ Tinh nhay cam trung binh 0,200 0,236 0,183

Bing 2: Dic trung thong ké chi so bé rong vong nim ciia T hong ba la
0 ba khu vwe Bao Lgc, Di Linh va Da Lat tinh Lam Dong

) Khu vue
Thong ké
Béo Loc Di Linh Pa Lat
+ S6 vong nam 21 38 56
+ Trung binh 1,00 1,00 1,00
+ Sai tiéu chuan 0,14 0,16 0,11
+ Sai s6 chuan 0,03 0,03 0,01




+ Nho nhat 0,77 0,54 0,75
+ Lén nhét 1,26 1,32 1,20
+ Hé s6 bién dong (%) 13,94 15,87 11,0
+ Ty twong quan -0,501 -0,468 -0,455
+ Tinh nhay cam trung binh 0,201 0,216 0,159

Mobi quan h¢ giira ting trwéng bé rong vong nim ciia Thong ba 14 v6i khi hiu

Két qua nghién ctru (Bang 3-5) cho thiy, bién dong chi sb tang truong be rong vong
nam cua Thong ba 14 ¢ ca ba khu vuc Bao Loc, Di Linh va ba Lat déu t6n tai mbi quan hé a am
v6i bién dong chi sé nhiét d6 khong khi trung binh thang trong nim. Piéu d6 chimg t6 ring
Thong ba 14 can ché do nhiét thip. Tuy vy, anh hudng cua nhiét 46 dén ting trudong cua
Thong ba 14 thay dbi tuy theo dia phuong. Khi dia hinh nang cao dan tir 800m (so v&i mit
nude bién) tai Bao Loc dén 900m tai Di Linh va 1.500m tai Pa Lat, thi anh hudng cta nhiét
d6 khong khi dén ting trudng vong nim cta Thong ba 14 ciing thay doi. Tai khu vuc Bao Loc,
Thong ba 14 chi phan tng ro rét véi nhiét do khong khi thang 3. Trai lai, tai khu vuc Di Linh
Thong ba 14 c6 quan hé am chat ch€ vdi nhiét d§ khong khi thang 2 va 3, con & khu vuc Da
Lat 12 thang 1 va 6. No6i chung, su nang cao nhiét do khong khi vao mua kho tir thang 1 dén 3
¢6 anh hudng rat xdu dén ting truong vong nim cia Thong ba 14.
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Hinh 1: Bién dgng chi so bé rong vong nim
ciia Théong ba la ¢ ba khu vuc Bdo Lic (a),
Y Di Linh (b) va Da Lat (C) tinh Lim Dong.
0.80
0.70

Bing 3: Quan hé giiva chi so bé rong vong nim ciia Thong ba ld véi khi hdu Béo Lic

Nhiét do Lwong mwa D) 4m Gio ning
Thang
r P r P r P r P
1 -0,066 | 0,790 | -0,226 | 0,352 | 0,289 | 0,229 | -0,247 | 0,308
2 -0,310 | 0,196 | 0,198 | 0416 | 035 | 0,135 | 0,076 | 0,757
3 -0,703 | 0,001 | 0,085 |0,730 | 0,607 | 0,006 | 0,509 | 0,026
4 -0,414 | 0,078 | 0,234 |0336 | 0423 |0,071| -0,200 | 0,412




5 -0,517 | 0,023 | 0286 | 0,235 | 0472 |0,041 | 0,116 | 0,637

6 -0,342 | 0,151 | 0,248 | 0,306 | 0,311 | 0,194 | -0,021 | 0,933
7 -0,565 | 0,012 | 0,628 | 0,004 | 0365 | 0,124 | -0,187 | 0,442
8 -0,358 | 0,133 | -0,023 | 0,926 | 0,290 | 0,229 0,17 0,487
9 -0,498 | 0,030 | 0,202 | 0,407 | -0,116 | 0,637 | -0,121 | 0,622

10 -0,392 | 0,097 | 0,322 |0,178 | -0,125 | 0,609 | 0,431 | 0,065
11 0,073 | 0,767 | 0,226 | 0,352 | -0,459 | 0,048 | -0,16 | 0,514
12 0,236 |[0,331| 0047 |0849 | -0,476 | 0,039 | -0,255 | 0,292
1-4 -0,518 | 0,023 | 0,117 | 0,634 | 0554 |0,014 | 0,013 | 0,959
3-5 -0,642 | 0,003
5-10 -0,589 | 0,008 | 0570 |0011| 0380 |0108 | 0,146 | 0,550
7-10 -0,647 | 0,003

11-12 0,167 | 0,494 | 0,282 | 0,243 | -0,562 | 0,012 | -0,237 | 0,329

11-3 -0,447 | 0,055 | 0,201 | 0,410 | 0,253 | 0,297 | -0,125 | 0,609

Bidng 4: Quan hé giira chi s6 bé rong vong nam cua Thong ba la voi khi hdu Di Linh

Nhiét do Lwong mua Po am Thiy nhiét
Thang

r P r P r P r P
1 0,175 | 0461 | 0,176 | 0457 | 0,187 |0,431 | 0,157 | 0,509
2 -0,605 | 0,005 | 0,035 |0,884 | -0,143 | 0,547 | 0,070 | 0,768
3 -0,710 | 0,000 | 0,242 | 0,304 | 0410 |0,073| 0,201 | 0,395
4 -0,371 | 0,208 | 0,310 |0,184 | 0,190 | 0,423 | 0,333 | 0,152
5 -0,699 | 0,001 | 0,394 |0,085| 0,785 | 0,000 | 0,398 | 0,082
6 -0,179 | 0,451 | -0,322 | 0,166 | 0,089 | 0,708 | -0,335 | 0,149
7 -0,642 | 0,002 | 0519 |0,019 | 0468 | 0,037 | 0,532 | 0,016
8 -0,087 | 0,715 | -0,470 | 0,037 | -0,115 | 0,630 | -0,456 | 0,043
9 -0,400 | 0,081 | -0,203 |0,390 | 0,235 | 0,570 | -0,195 | 0,411
10 -0,147 | 0,536 | 0,232 | 0,325 | -0,095 | 0,690 | 0,238 | 0,313
11 0,043 | 0,857 | 0,059 |0,805| -0,247 | 0,293 | 0,056 | 0,814




12 -0,023 | 0,923 | -0,063 | 0,793 | -0,013 | 0,955 | -0,247 | 0,294
1-4 -0,658 | 0,002 | 0,290 |0,215| 0,281 | 0231 | 0,265 | 0,259
5-10 -0,458 | 0,042 | -0,093 | 0,697 | 0,488 |0,029 | -0,078 | 0,744

11-12 | -0,180 | 0,448 | -0,016 | 0948 | -0,250 | 0,288 | -0,008 | 0,974

11-3 -0,886 | 0,000 | -0,076 | 0,749 | -0,180 | 0,448 | -0,070 | 0,770

Bing 5: Quan hé giiva chi so bé rong vong nim ciia Théng ba ld véi khi hgu Pa Lat

Nhiét do Lwong mua PH Am S6 gid' ning
Théng

r P r P r P r P
1 -0,372 | 0,056 | 0,422 | 0,028 | 0,226 | 0,257 | -0,078 | 0,698
2 -0,157 | 0,433 | 0,040 | 0,845 | -0,084 | 0,676 | 0,076 | 0,706
3 -0,130 | 0,518 | 0,347 | 0,076 | -0,103 | 0,610 | -0,010 | 0,961
4 -0,082 | 0,875 | -0,089 | 0,660 | 0,338 | 0,084 | 0,088 | 0,661
5 -0,133 | 0,509 | 0,333 | 0,089 | -0,139 | 0,488 | -0,194 | 0,333
6 -0,501 | 0,008 | 0375 |0,054 | 0,141 |0,482| 0,069 | 0,732
7 -0,310 | 0,116 | -0,244 | 0,473 | -0,154 | 0,444 | -0,134 | 0,506
8 -0,209 | 0,29 | 0,269 | 0,175 | -0,057 | 0,778 | -0,064 | 0,752
9 -0,363 | 0,063 | -0,406 | 0,036 | -0,015 | 0,940 | -0,125 | 0,535

10 -0,372 | 0,056 | -0,652 | 0,000 | 0,090 |0,655 | -0,288 | 0,145
11 -0,318 | 0,106 | -0,031 | 0,877 | 0,325 | 0,098 | 0,166 | 0,407
12 -0,008 | 0,969 | -0,457 | 0,016 | -0,503 | 0,008 | -0,044 | 0,829
1-4 -0,319 | 0,104 | 0,071 | 0,726 | 0,168 | 0,403 | 0,029 | 0,886
5-10 -0,470 | 0,013 | -0,241 | 0,226 | -0,010 | 0,961 | -0,301 | 0,127
11-12 | -0,187 | 0,351 | -0,084 | 0,676 | -0,218 | 0,275 | 0,049 | 0,807

11-3 -0,348 | 0,076 | 0,178 | 0,374 | -0,140 | 0,485 | 0,051 | 0,801

Bién dong luong mua hang thang trong nim c6 anh hudéng dén ting trudong bé rong
vong niam cta Thong ba 13. Tuy vay, quan hé gitta Thong ba 14 vi lugng mua thay doi rd rét
tuy theo khu vuc phan bd cua Thong ba 14. Tai khu vuc Bao Ldc, su gia ting lugng mua hang
thang trong nam déu co anh huong t6t dén ting truong bé rong vong nam cia Thong ba 4.
Trai lai, khi moc & khu vuc Di Linh va Ba Lat, Thong ba 14 doi héi lugng mua cao tir thang 1
dén thang 6, mwa nho tir thang 7 dén thang 12. Hién twong ndy xay ra c6 thé duoc giai thich 1a
do Théng ba 14 doi hoi nhiét d6 khong khi thap. Nhiét do trung binh hang thang trong nam tai
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Béo Loc (21,9°C) cao hon khu vyce Di Linh (21,3°C) va Da Lat ar, 9°C). Vi thé, mua 16n &
khu vie Bao Loc c6 tac dung lam giam ché 4o nhiét. Trai lai, néu mua 16n vao nhirng thang
cudi nam, thi nhiét 4 & Di Linh va Da Lat s& ha xubng qua thap. Piéu d6 di lam giam tinh
chéng chiu cua Thong ba 14 véi nhiét do.

D6 am khong khi thay d6i c6 anh huéng dén ting trudng vong nim cia Thong ba 1a.
Tai khu vuc Bao Loc va Di Linh, su gia ting d6 4m khong khi tu thang 1-6 c6 anh huong t6t
dén ting truong bé rong vong ndm cua Thong ba la. Nhung d6 a am cao vao thang 9 dén thang
12 lai c6 anh huong xau dén tang trudong bé rong vong nim cua Thong ba 14. Tai khu vuc Pa
Lat, 6 4m khong khi cao vao céc thang trong nim déu c6 khuynh hudng lam giam ting
truong bé rong vong nam cua Thong ba 4.

Nang nhiéu c6 anh huéng xau den ting trudng bé rong vong nim cia Thong ba 4.
Tuy vay, moi lién hé chat ché gitra chi sd tang trudng bé rong vong nam cia Thong ba 14 véi
s6 gio ndng chi biéu hién rd vao thang 3 tai Bao Loc.

NO6i chung, Thong ba 14 doi hoi ché do thay nhiét khac nhau tuy theo dia phuong. Tai
khu vue Bao Loc va Pa Lat, hé s6 thuy nhiét cao c6 anh huong tot dén Thong ba 14. Trai lai,
khi phan b ¢ khu vuc Di Linh, Thong ba 14 chi doi hoi ché do thity nhiét cao vao nhiing
thang mua kho.

Nhirng mé hinh phan hdi ciia Thong ba 14 véi khi hiu

Két qua nghién ctru cho thay, vai trd cta khi hau dbi véi tang trudong bé rong vong
nam cua Thong ba la thay doi tiy theo dia phuong. Tai khu vuc Bao Loc, Thong ba 14 phan
hdi rd rét nhat véi nhiét do khong khi va sé gio nang thang 3. M6 hinh mdi quan hé c6 dang:

Kd = 4,58121 — 4,09568* T3 + 0,489292*N, (1)
R% = 54,62%:; Se = 0,1201; P < 0,001.

Heé s twong quan riéng phan gitra Kd v6i Tz 12 -0,623, con giita Kd véi N 1a 0,321.
Ngoai ra, hé s chuan hoa tuyét ddi cua T3 12 0,594, con N 1a 0,253. T d6 cho théy, tang
truong bé rong vong nam cua Thong ba l1a ¢ Bao Loc phu thudc vao nhiét do khong khi thang
3 nhiéu hon so véi s6 gid nang thang 3. Bién dong cta ca hai yéu té nay di giy ra 54,62%
trong bién dong ting truong bé rong vong nam ciia Thong ba 14 & khu vie Bao Loc.

Tai khu vyc Di Linh, Thong ba I& phan hoi rd rét nht voi nhiét do khong khi thang 2,
3 va do am khong khi thang 5. M6 hinh mdi quan h¢ c6 dang:

Kd = 1,70533 — 0,84033*T, — 1,90828*T; + 2,0349*R: 2)
R% = 80,09%: Se = +0,052: P < 0,001.

So sénh hé s6 turong quan riéng phén gitra Kd véi Ty, Tz va Rs (twong tng -0,409; -
0,513 va 0,721) va h¢ s6 chudn hoa tuyét ddi cua Ty, T3 va Rs (twong tmg 0,236; 0,332 va
0,538) cho thay, tang truong bé rong vong nam ctia Thong ba 14 phu thudc vao d6 am khong
khi thang 5 nhiéu hon so véi nhiét do khong khi thang 2 va thang 3. Vé co ban, sy gia ting do
am khong khi thang 5 & Di Linh dan dén sy ning cao ting truéng bé rong vong nim cua
Thong ba la. Trdi lai, sy nang cao nhiét d khong khi thang 2 va thang 3 ¢ Di Linh s& kéo theo
su suy giam tang trudng bé rong vong nim cua Thong ba la. Bién dong cua ca ba yéu td nay
da gy ra 80,09% trong bién dong ting truong bé rong vong niam cua Thong ba 14 ¢ khu vuc
Di Linh.



Tai khu vuc DPa Lat, ting truong bé rong vong nim ciia Thong ba 1a ton tai mdi quan
hé chat ché véi nhiét’ do khong khi thang 1 va 6, luong mua thang 10 va do0 am khong khi
thang 12. M6 hinh m6i quan hé c6 dang:

Kd = 4,410 — 1,009*T; — 1,4*T¢ — 0,152*Myo — 0,857*R1, (3)
R? = 65,18%; Se = +0,0747; P < 0,001.

Phan tich hé s tuong quan rleng phan gitra Kd vai Tq, T, Myo va Ry (tuong ung -
0,308, -0,298, -0,569 va -0,502) va h¢ so chuin hoa tuyét ddi cua Ty (-0,206), Ts (-0,208), M1q
(-0,448) va Ri2 (-0,365) ¢o thé nhén thdy, so voi nhiét do khong khi thang 1 va 6, lugng mua
thang 10 va d6 &m khong khi thang 12 dong vai tr6 16n hon d6i v6i tang truong bé rong vong
nam cua Thong ba 14. Vé co ban, bdn yeu t6 Ty, Te, Mo va Ry, dong gop 65,18% trong bién
dong tang truong bé rong vong nim cia Thong ba 1a ¢ khu vuc ba Lat. Noi chung, sy gia
tang nhiét do khong khi thang 1 va 6, luong mua thang 10 va do am khong khi thang 12 déu
dan dén sy suy giam ting truong bé rong vong ndm cua Thong ba 1a. Noi khac di, Thong ba la
& khu vuc Pa Lat doi hoi ché do thuy nhiét thap vao thang 1, 6, 10 va 12.

Khi nghién ctru anh hudéng cua khi hau dén ting truong bé rong vong nim cla ring
trong Thong ba 14 22 tudi tai Pa Lat, Pham Trong Nhén (2001)[4] va Nguyén Vin Thém
(2003; 2004)[9], [10] cling da xac nhan rang, nhiét do cao va ning nhiéu c6 anh huéng xau
dén Thong ba 1a. Phan tng cta Thong ba 14 chi biéu hién rd rét voi nhiét do khdng khi trung
binh thang 2 va 9; ning thang 2, 3 va 9; luong mua thang 9-10.

NOI chung, phan tmg ctia Thong ba 14 v6i khi hau thay d6i tily thudc vao vi tri dia 1y,
ngudn gbc rimg va thoi ky trong nam. Tuy vay, nhiét do khong khi cao tir thang 1 dén thang
3, mua 16n vao mua mua (thang 7-10) va nhiéu ning c6 c¢6 anh hudng x4u dén Thong ba 1a.

Phén cép diéu kién khi hiau doi véi sinh truéng ciia Thong ba la

Két qua nghién ciru da chung to rang, ting truong bé rong vong nam cua Thong ba la
& khu vuc Bao Loc phu thudc 16n nhat vao nhiét do khong khi thang 3 va s6 gio ning thang 3.
Tai khu vyuc Di Linh, ting truong bé rong vong nam cua Thong ba la phu thude chi yeéu vao
nhiét d0 khong khi thang 2, 3 va do am khong khi thang 5. Tai khu vuc Pa Lat, tang trudng
bé rong vong nim cua Thong ba la phu thuge chu yéu vao nhiét do khong khi thang 1 va 6,
mua thang 10 va do am khong khi thang 12. Xuét phat tir d6, cac yéu t6 khi hau (bién du
doan) co6 vai tro 16n d01 VOl tang truong be rong vong nam cua Thong ba la da duoc danh gia
va xép hang theo 5 cap; trong docap 1 - rat x4u, cap 2 — x4u, cdp 3 — binh thuong, cap 4 — tot
va cip 5 - rat tot. Anh huong tong hop cua nhleu yéu t6 khi hau 1én ting truong bé rong vong
niam ctia Thong ba 14 dugc danh gia theo tong s cép. Bang 6, 7 va 8 ghi lai két qua phan cip
diéu kién khi hau thuan loi va kho khan cho ting truong bé rong vong nam ciia Thong ba 14 &
ba khu vuc Béo Loc, Di Linh va Pa Lat tinh LAm Pong.

Bing thuat toan thong ké nhan ‘ghéy, gilta bién dong chi sd bé rong vong nam cua
Thong ba la (Kd) va bien dong tong so cap thoi tiet (X) tai Bao Loc, Di Linh va Da Lat ton tai
quan hé tuyén tinh duong chat ché. Tai khu vuc Bao Loc, mo hinh Kd-X c6 dang (Hinh 2):

Kd =0,641701 + 0,0574334*X 4)

R* = 46,15%; Se = +0,1269; P < 0,01.

Tai khu vuc Di Linh, m6 hinh Kd-X ¢6 dang (Hinh 2):

Kd =0,737533 + 0,02837*X (5)



R% =62,1%: Se = +0,0676; P < 0,001.

Tai khu vuc Ba Lat, mo6 hinh Kd-X ¢6 dang (Hinh 2):

Kd = 0,63258 + 0,02994*X

R? = 50,05%; Se = +0,0839; P < 0,001.

Bing 6: Phin cap mirc dp thugn lgi ciia nhigt d khong khi va sb gio ning
thang 3 doi voi sinh truwong cua Thong ba la ¢ khu vwe Bdo Loc

(6)

Phén cép cac yéu t6 khi hau ) ) )
TT Cap sinh truémg | Cap thoi tiét
T; (°C) N3 (gio)
1 <217 > 256,5 rat tot 5
2 21,7-22,1 233,5-256,5 tot 4
3 22.1-22.5 210,5-233,5 trung binh 3
4 225-22.9 187,5-210,5 x4u 2
5 >22.9 <1875 rat xau 1

Bing 7. Phén cip mikc dg thudn lgi ciia nhi¢t dp khong khi thang 2, 3 va dj am khong khi
thang 5 doi voi sinh truwong ciia Thong ba lda ¢ khu vye Di Linh

Phén cép cac yéu to khi hiu ) ] )
TT Cap sinh trwéng | Cap thoi tiet
T, (°C) T: (°C) Rs
1 <198 <209 > 84 rat tot 5
2 | 19,8-20,2 20,9-21,3 82-84 tot 4
3 | 20,2-20,6 21,3-21,7 80-82 trung binh 3
4 | 20,6-21,0 21,7-21,9 78-80 x4u 2
5 >21,0 >21,9 <78 rat x4u 1

Bing 8: Phén cip mirc dé thudn lgi cia nhi¢t dg thang 1 va 6, muwa thang 10 va dp am
khong khi thang 12 doi voi sinh truwong cia Thong ba la ¢ khu vwc Da Lat

Phin cip cac yéu té khi hau ] ] ]
TT Cap sinh trudng | Cap thoi tiet
T. (°C) Ts (°C) Mo Ri2
1 <154 <18,4 <135 <725 rat tbt 5
2 | 154-158 | 18,4-18,8 | 135-212 | 72,5-77,5 tdt 4
3 | 15,8-16,2 | 18,8-19,2 | 212-289 | 77,5-82,5 trung binh 3




4 | 16,2-16,6 | 19,2-19,6 | 289-366 | 82,5-87,5 xau 2

5 >16,6 >19,6 >366 >87,5 rat xau 1

Noi chung, tai khu vyc Bao Loc, nhiing nam c6 tong sb cép thoi tiét tong hop duoc
tinh theo nhiét 46 khong khi va sb gio ning thang 3 tir 6 trd 1én s& dan den sy gia tang | bé rong
vong ndm cua Thong ba la. Tai khu vyc Di Linh, nhirg nam c6 tong sd cap thoi tiét tong hop
dugc tinh theo nhi¢t d khong khi thang 2, 3 va d§ am khong khi thang 5 tir 9 trd 1én s& dan
den su gia tang be rong vong nim cua Thong ba 4. Tai khu vuc Da Lat, nhitng nim c6 tong
sO cap thot tiét tong hop duoc tinh theo nhiét do khong khi thang 1 va 6, luong mua thang 10
va d6 am khong khi thang 12 tir 12 tro 1én s& dan dén sy gia ting bé rong vong nim cua
Thoéng ba 4.

Chi sb kd (a) Téng s6 cp thoi tiét (X) Chi sb kd (b) Téng s6 cp thoi tiét (X)
14 16

12 14
1 12
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Hinh 2: Bién dgng chi sé ting trwong bé
rong vong ndam cua Thong ba la (Kd) va
tong so cap thoi tiét tong hop (X) ¢ ba khu
vie Bdo Léc (a), Di Linh (b) va Da Lat (c).

—o— Kd -0~ Téng chp thi tiét Ném lich

KET LUAN
Tir két qua nghién ciru, c6 thé rit ra nhimg két luan sau day:

(1) Bé rong vang nam va chi s0 bé rdng vong nam cua Thong ba 14 co hién tugng tur
tuong quan va tinh nhay cadm rat cao.

(2) Phan tng cta Thong ba 14 v6i khi hau thay ddi tiy theo noi & ciia nd. Tai khu vuc
Béo Loc, Thong ba 14 ¢6 phan tmg rd rét nhat dbi véi nhiét ¢ khong khi va s6 gio nang thang
3. Tai khu vuc Di Linh, nhiét d§ khong khi thang 2, 3 va do am khong khi thang 5 c6 anh
huéng 16 rét nhat dén tang truong ciia Thong ba 14. Tai khu vuc Da Lat, Thong ba 14 phan ung
r& rét nhat v6i nhiét do khong khi thang 1 va 6, lwong mua thang 10 va do am khong khi
thang 12.

(3) Tang truong be rong vong nam cua Thong ba la 6 thé duoc du doan dua theo mbi
quan hé véi nhitng yéu t6 khi hau hoac tong 5O cap thoi tiét tong hop. Thong ba 1a ¢ Bao Loc,
Di Linh va Pa Lat chi sinh trudng tot khi tong sd cip thoi tiét tong hop twong tng 16n hon 6,
9val2.
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RESPONSE OF PINUS KEYSIA ROYLE EX GORDON TO CLIMATE
IN BAO LOC, DI LINH AND DA LAT, LAM DONG PROVINCE

Pham Trong Nhan, Nguyen Van Them, Nguyen Duy Quang
Nong Lam University

SUMMARY

The response of Pinus keysia Royle ex Gordon to seasonal climatic conditions in three areas
in Lam Dong Province, Vietnam; (Bao Loc, Di Linh and Da Lat) was examined using
dendroclimatory and dendrochronology analytical methodologies to determine the specific
climatic factors that had a significant impact on tree ring increment of this species for each
respective areas in Lam Dong Province.

The results showed that the tree ring width series and the ring width index series of the
species are auto-correlated and highly sensitive.

The response of Pinus keysia to climatic factors varied according to location. At Bao Loc,
Pinus keysia tree ring increment responded to air temperature and hours of sunlight
specifically in the month of March. At Di Linh, the air temperature during February and
March and atmospheric humidity in the month of May significantly increased the tree ring
increment compared to other months. At Da Lat, the tree ring increment of Pinus keysia was
significantly increased by air temperature in the months of January and June, by rainfall in the
month of October and by atmospheric humidity in the month of December.

Keywords: Dendrochronology, Dendroclimatology, annual ring width, standardized ring
width, ring width indices, ring width series, responsive function, statistical model, auto-
correlation, sensitivity.
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