Tap chi KHLN 1/2017 (51 - 59)
©: Vién KHLNVN - VAFS
ISSN: 1859 - 0373

Dang tai tai: www.vafs.gov.vn

ANH HUGNG CUA KHi HAU PEN TANG TRUGNG DUOGNG KiNH
cuA BACH TUNG (Dacrycarpus imbricatus (Blume) de Laub)
G KHU VUC DA LAT VA PUC TRONG THUOC TiNH LAM PONG

Nguyén Vin Nhin

Ban Quan Iy Rirng phong hé Pai Ninh, tinh ldm Dong

Tir khéa: Nién dai thuc
vat, khi hau thuc vat, vong
niam cay gd, Bach tung,
ham phan hoi

Keywords:
Dendrochronology,
dendroclimatology, tree ring,
Dacrycarpus imbricatus,
response function

TOM TAT

Bai bao nay gidi thidu phan tmg ciia Bach ting ddi véi bién dong cia
nhitng yéu t6 khi hdu. Muyc tiéu nghién ctru 13 phan tich vai trd cua nhitng
yéu t6 khi hau d6i voi ting truong bé rong vong niam cia Bach ting.
Trong nghién clru nay, cac chudi nién dai bé rong vong niam cua Bach
tung dd dwoc xdy dung bang k¥ thuat nién dai thuc vat. Mbi quan hé gitra
tang trudng bé rong vong nam cia Bach ting v&i nhirng yéu t6 khi hau da
dugc phén tich bang cac hé sé twong quan. Vai tro cia nhimg yéu t6 khi
hau ddi voi ting truong bé rong vong nim cua Bach ting da dugce phan
tich bang cic ham phan hdi tuyén tinh da bién. Két qua nghién ctru di chi
ra rang, ba yéu t6 khi hau kiém soat manh nhit ddi véi ting truong bé
rong vong nam cia Bach ting 14 lwong mua thang 11, sé gio nang thang 1
va thang 4. Su nang cao cta ba yéu t6 nay déu din dén anh huong xau déi
Vi tang trudng bé rong vong nam cua Bach ting.

Climatic effect on the radial growth of (Dacrycarpus imbricatus (Blume)
de Laub) in Da Lat and Duc Trong zone, Lam Dong province

This article presents the response of Dacrycarpus imbricatus to variability
of climatic factors. The object of this study is to analyze the role of
climatic factors for the ring width growth of Dacrycarpus imbricatus. In
this study, the ring width chronological series of Dacrycarpus imbricatus
was built using dendrochronological techniques. Relationship between
ring width growth of Dacrycarpus imbricatus with climatic factors has
been analyzed by the correlation coefficients. The role of climatic factors
has been analyzed using stepwise multiplicative linear response functions.
Research results showed that three climatic factors controlling the ring
width growth of Dacrycarpus imbricatus are the precipitation in
November, amount of sunshine hours in January and April. The raising of
the three factors are leading to a bad influence on the ring width growth of
Dacrycarpus imbricatus.
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L DAT VAN DE

Bach tung (Dacrycarpus imbricatus (Blume)
de Laub) phan bé tu nhién & Viét Nam, Lao,
Campuchia, mién Nam Trung Qudc, Dai Loan
va Hong Kong. O Viét Nam, loai cAy niy phan
bd & khu vuce ndi cao thude cac tinh Ha Giang,
Yén Bai, Lao Cai, Son La, Hoa Binh, Nghé
An, Ha tinh, Thira Thién - Hué, Gia Lai, Kon
Tum, Lam Déng, Binh Thuan, Khanh Hoa va
Ninh Thuin... Tai Lam Ddng, loai cdy nay
phan bd ty nhién trong kiéu rimg hdn hop 14
rong 14 kim thudc huyén Lac Duong, Pon
Duong, Di Linh, Btric Trong va Bidoup Nui Ba
(Nguyén Hoang Nghia, 1999; Thai Vin Triung,
1999; Pham Hoang H9, 1999; Nguyén Plc T
Luu va Philip, 2004). Bach tung 1a loai ciy gd
16n, quy, hiém, c6 gia tri cao vé kinh té, sinh
thai va méi truong (Nguyén Puc Té Luu va
Philip, 2004). P& bao ton va phat trién ring,
khoa hoc va thuc tién cin phéi c6 nhitng kién
thire tot vé dic tinh sinh thai hoc cua nhiing
lodi cdy gbd va nhimng kiéu rimg khac nhau
(Thai Van Trung, 1999).

Pic tinh sinh thai cua cdy gb c6 thé duoc
xac dinh dya theo mdi quan hé gifta ting
truong bé rong vong nim véi nhitng yéu to
khi hdu. Phuong phdp nién dai thyc vat
(Dendrochronology) di duoc st dung dé xac
dinh thoi gian hinh thanh nhiing vong nam
trén than cdy gb. Phuong phap khi hau thuc
vat (Dendroclimatology) da duoc sir dung dé
xac dinh mdi quan hé giita ting truong bé rong
vong nam cua cay gb vai nhitng yéu té khi hau
(Bitvinskas, 1974; Fritts, 1976; Cook va
Kairiukstis, 1990). O Viét Nam, hai phuong
phap nién dai thyc vat va khi hau thyc vat
cling da duoc ap dung dé xac dinh anh hudng
ctia khi hau dén sinh truong ciia Thong ba la
(Pinus keysiya ex Gordon) (Nguyén Vin
Thém, 2003; Pham Trong Nhan, Nguyén Duy
Quang va Nguyén Vian Thém, 2011), Bach
tung (Dacrycarpus imbricatus (Blume) de
Laub) (Nguyén Vin Thém, 2012) va Du sam
(Keteleeria evelyniana Masters) (Nguyén Vin
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Nhan, 2012). Tuy vay, nhitng nghién ctru ndy
van chua lam sang to nhimg yéu t6 khi hau
dong vai tro 16n nhét dbi véi sinh trudng cia
Bach tung & khu vuc Puc Trong va ba Lat
thudc tinh Lam Pong.

Xuét phat tir 6, bai bdo nay gi6i thiéu két qua
nghién ctu anh hudéng cua khi hau dén ting
truong bé rong vong nam cua Bach ting. Muc
tiéu nghién ctru 1a phan tich vai tro ctia nhitng
yéu t6 khi hau dbi voi ting truong bé rong
vong nim cua Bach ting. Két qua cua nghién
ciru nay la co sd cho viéc xac dinh dic tinh
sinh thai hoc cua Bach tung, xay dung nhiing
bién phap quan ly ring va nhiing phuong thirc
Iam sinh.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vi tri nghién ctru dugc dat tai khu vuc Da Lat
va Dic Trong thudc tinh Lam Déng. Toa do
dia 1y: 108°22°13” dén 108°30°24” kinh do
Dong; 11%46°15” dén 11°55°27” vi d6 Béc. Do
cao dia hinh tir 1.400 - 1.600m so voi mat
bién; d6 dbc trén 25°. DAt vang do phat trién
trén da granite. Khu vyuc nghién ctru ¢6 khi hau
on hoa nli cao. Nhiét do khong khi trung binh
hang nim 18°C, cao nhat 18,9°C va thap nhat
la 16,9°C. Luong mua trung binh nim la
1.823mm, cao nhat 2.357mm, thép nhat
1.354mm. Do am khong khi trung binh la
84%, cao nhat 88%, thap nhét 80%.

S6 liéu vong nam cua Bach tung dugc thu thap
tir nhitng cy mau trong quéan thu c6 trir lwong
297 m®ha thuoc kiéu rung kin 14 rong, 14 kim
hoi 4m 4 nhiét d6i. Vi tri nhitng cidy mau nam
cach Tram khi tugng thiy van Pa Lat tir 20km.
Nhitng cdy mau duoc chon c6 D > 80cm; sirc
song tot; tan 1a tron déu; khong bi sau hai hay
cut ngon; khong bi thuong tat hay chay. Ngoai
ra, nhitng cdy mau duoc uu tién chon khi
chung moc trén dia hinh déc, te‘ing dat mong,
nhiéu d4 16 dau... Nguyén nhan 1a vi nhiing
cay lén tudi va moc & nhiing diéu kién dia
hinh cao va ddc, ting dat mong va kho co phan
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{ig rét 1 rét voi bién dong ciia cac yéu té khi
hau (Bitvinskas, 1974; Fritts, 1976; Nguyén
Vin Thém, 2010). Tong s6 cdy mau di thu
thap 1a 8 cdy. Cac vong niam trén than cdy mau
duogc thu thap theo 2 hudng vuong goc voi
nhau tai vi tri cach mat dat 120 - 130cm béng
khoan ting truong Pressler. Tir bé rong vong
nim cua hai hudng khoan ndy, xac dinh bé
rong vong nim trung binh cia cdy miu. S6
vong nam thu duoc trén nhiing cdy mau dao
dong tir 147 dén 269 nam; trung binh 205
vong nim. Sau khi xt 1y mau gd bang gidy
nham min, cac bé rong vong nam da duoc do
dac b::ing kinh hién vi dién tir v6i su tro gilp
cia phan mém may tinh J,X; do chinh xac
0,00lmm. Nhitng vong nam twong ung voi
nhimg niam lich dugc xac dinh bang phuong
phap dbi chiéu thoi gian. Nhitng yéu t6 khi
hau duoc phan tich bao gém nhi¢t do khong
khi (T°C), lwong mua (M, mm), d6 am khong
khi (Rh%), s6 gio nang (N, giod), lugng nude
bdc hoi (P, mm), hé s6 thay nhiét (K) caa 12
thang trong niam. Mo6i quan hé gita ting
truong bé rong vong nim cua Bach ting vdi 6
yéu t6 khi hau nay di duoc phén tich dya trén
chudi vong nim va khi hau tir naim 1980 dén
2014. Tai liéu khi hiu dugc thu thap tor Tram
khi twong thuy van Da Lat.

Trong phan xir 1y sb liéu, cac chudi bé rong
vong nam cua nhitng cdy miu da duoc chuyén
thanh cac chudi chi s6 bé rong vong nam (Kd)
bang phuong phap trung binh di dong 3 nam
v6i budc nhay 1 niam. Cac chudi chi sd bé
rong vong nim cua nhitng cdy mau dugc tinh
trung binh dé nhan duoc chudi chi sb bé rong
vong nam chuan héa. Viéc lam nay nham loai
b6 nhiing bién dong vong nim do anh hudng
clia tudi cdy va nhimg yéu t6 moi truong khac
(dia hinh, dat, quén xa thyc vat rung...). Cac
yéu t6 khi hau cia nhiing thang trong nim
cling dugc chuyén thanh céc chi sé khi hau.
Nhiing tin hiéu khi hau trong chudi bé rong
vong nam dugc xac dinh thong qua tinh nhay

cam (mSy), tin hiéu quin thé (EPS) va ty 1&
giira nhiing tin hiéu khi hau véi tin hiéu nhiéu
loan (SNR). Ba thanh phan mS,, EPS va SNR
dugc tinh todn twong ng theo cong thuc 1 - 3
(Briffa va Jones, 1990); trong d6 Kda va Kda+1
tuong tng 13 chi sd bé rong vong nim chuan
héa ctia nam A va A + 1, n 1a s6 nién dai vong
nam, dau gach diung biéu thi gia tri tuyét dbi.
0] cong thuc 2 va 3, rp la hé $b tuong quan
trung binh giita chi s6 Kd cta nhimg ciy mau
v6i chudi chi s6 Kd chuén hoa; n 1a sé chudi
chi s6 bé rong vong nam.

1
MSx = 77 Y2(Kdas1 - Kda)/(Kdass + Kda)|

1)

N*rm
EPS =T+ (n- D) @
SNR = ﬁ @3)

Khuynh huéng va cudng do cua mdi quan hé
gilta ting truong bé rong vong nam cia Bach
ting v6i nhitng yéu té khi hau cua cac thang
trong nam dugc phéan tich bang ma tran tuong
quan tuyén tinh don bién. Vai trd ctia nhiéu
yéu t6 khi hau ddi véi ting truong bé rong
vong nim cia Bach tiing dugc phan tich bang
ham phan hoi tuyén tinh da bién timg budc
nang cao nham loai bo hién tuong cong tuyén
tinh giita cdc bién khi hau. Ham phéan hoi giita
tang truéng bé rong vong nim vai timg yéu tb
khi hau riéng r€ c6 dang ham nhu (4); trong do
Kd 14 chi s bé rong vong nam, x 1a yéu té khi
hau nhét dinh (x =T, M, Rh, N, P, K),i=1-n
nam, by = hé s6 hdi quy cta bién thir k. Ham
phan hoi giita chi s Kd chuan hoa véi nhiéu
yéu t6 khi hau khac nhau c6 dang nhu ham
(5); trong d6 Kd 1a chi sé bé rong vong nam,
con X;, Yi va zj (i = 1 - n nam) la nhirng yéu td
khi hau khac nhau, by hé s6 hdi quy ciia bién
thu k.

Kd = bg + byXi1 + boXio + ... + beXik (4)

Kd = bp + bixit + bayi + ... + bizZik (5)
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Cac ham (4) va (5) chi duoc xay dung ddi
v6i nhitng yéu t6 khi hau c6 anh hudng rd rét
(P < 0,05) dén ting trudng bé rong vong nim
ctia Bach tung. Yéu t6 khi hau dong vai tro 16n
nhit 13 yéu t6 c6 hé sb hdi quy chuin hoa 16n
nhat. Nhimg yéu t6 khi hau ma hé sé hdi quy
chuén hoa theo thtr tu giam dan cho biét mirc
d6 giam dan vai tro cua ching dbi véi ting
truong bé rong vong nim cua Bach ting. Sau
d6 nhitng yéu t6 khi hau dong vai tro 16n nhét
duogc str dung dé xdy dung ham dy doan ting
truong bé rong vong nim cua Bach tung. Sai
1é€ch cua ham du doan ting truong dugc danh
gid thong qua hé s6 xac dinh (Rz), sai 1éch
chuén (Se), sai léch trung binh tuyét ddi
(MAE) va sai léch trung binh tuyét déi theo
phan trim (MAPE). Nhiing phan tich h6i quy
va tuong quan dugc thuc hién theo chi dan cua
Kleinbaun va Kupper (1998). Cong cu xur 1y sd
liéu 13 phan mém théng ké Statgraphics Plus
Version 4.0.

ML KET QUA VA THAO LUAN

3.1. Pic trung chi s6 bé rong vong nim ciia
Bach tung

Chudi chi s6 Kd cua Bach tung da thong ké
dugc 201 nam (1812 - 2013). Chi s6 Kd dao
dong tir 0,65 dén 1,41, trung binh 14 1,0; hé s6
bién dong 11,0%. Bach tung c6 tinh nhay cam
kha cao (mSx = 0,151) d6i v6i nhimg bién
dong cua khi hau. Bién dong cua chi s6 Kd
gitta nhitng cdy mau 1 twvong ddng véi nhau
(fm = 0,670 voi P < 0,001). Pidu d6 chung t6
cac ca thé phan tng twong ty nhu nhau ddi véi
nhitng bién dong ciia moi truong. Tin hidu
quﬁn thé nhan gia tri rit cao (EPS = 0,801).
Diéu d6 ching to6 cac ca thé hinh thanh quan
thé Bach tung phan tng twong dong dbi voi
nhitng bién dong cua méi truong. Nhimg tin
hiéu khi hau biéu hién rd rét trong cac lop
vong ndm (SNR = 4,0). Can cu vao pham vi
bién dong ciia chi s6 Kd, ting truong bé rong
vong nam cua Bach ting dugc phan chia thanh 3
cap: tot (Kd > 1,05), trung binh (Kd = 0,95 - 1,05)
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va kém (Kd < 0,95). Tir nim 1812 dén 2013
(201 nam), Bach tung tang truéng manh vao
cac nam 1815, 1823, 1825, 1834, 1837, 1839,
1846, 1848, 1859, 1861, 1864, 1891, 1906,
1908, 1911, 1926, 1928, 1932, 1934, 1937,
1942, 1951, 1959, 1963, 1975, 1978, 1992,
1994, 1997, 2001. Noi chung, thoi ky lap lai
tang trudng manh va ting trudong kém vé rong
vong nam cua Bach tung tuong Ung 13 4 ndm
va 3 nam.

3.2. Phan &ng cia Bach tung ddi véi bién
dong ciia nhirng yéu t6 khi hiu

Nhimng phan tich théng ké cho thay, sy nang
cao nhi¢t d¢ khong khi thang 9 va 12 c6 anh
huong t6t dbi véi ting truong bé rong vong
nam cua Bach tung. Trai lai, sy ndng cao nhiét
dd khong khi vao thang 1 -8,10-11,1-4,5-
10, 11 - 12 va thang 11 nam trudc dén thang 3
nim sau c6 anh huong xau dén tang truong bé
rong vong nam cua Bach ting. Tuy vAy, chi sb
Kd véi chi biéu hién mbi quan hé rd rét véi Tg
(r = -0,468; P = 0,000), T7 (r = -0,357; P =
0,042), T1o (r = -0,412; P = 0,017) va Ts_10 (r
= -0,404; P = 0,020). Mua nhiéu vao cic thang
tir 1 - 8 din dén sy ning cao ting truong bé
rong vong nam cua Bach tung. Trai lai, mua
16n vao thang 9 dén thang 12 lai din dén sy
suy giam tang truong bé rong vong nim cia
Bach tung. Tuy vdy, chi s6 Kd chi biéu hién
mbi quan hé 1o rét voi M3 (r = 0,364; P =
0,037), Mg (r = 0,327; P = 0,063), My; (r = -
0,685; P = 0,000), My -4 (r = 0,381; P = 0,029),
M1 -1 (r =-0,617; P = 0,001) va M1 .3 (r =-
0,395; P = 0,023). Su ning cao d6 am khong
khi vao thang 1, 4, thding 6 - 9 va 5 - 10 ¢6 anh
huong t6t dén tang truong bé rong vong nim
cua Bach tung. Trai lai, sy nang cao do am
khong khi vao thang 2, 3,5,10-12,1-4,11-12
va 11 - 3 lai dan dén sy suy giam ting trudng bé
rong vong nam cua Bach tung. Tuy vdy, chi s6
Kd cta Bach tung chi tdn tai mdi quan hé 10 rét
voi Rhs (r = -0,371; P = 0,034), Rhy (r = 0,361;
P =0,039), Rhy; (r =-0,353; P = 0,044), Rhy;.3,
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(r=-0,422; P =0,014) va Rhy1.3 (r =-0,373; P
=0,032). Ning nhiéu vao cac thang tir 1 - 7 ¢O
anh hudng xau dén ting trudng bé rong vong
nam cda Bach tung. Trai lai, néng nhiéu vao
thang 8 dén thang 12 ¢6 anh huong t6t dén ting
truong bé rong vong nam cua Bach ting. Tuy
vay, chi s6 Kd chi biéu hién mdi quan h¢ ro rét
v6i N; (r =-0,562; P = 0,001), N4 (r = -0,541;
P =0,001), N7 (r = -0,325; P = 0,065); Ng
(r =0,331; P =0,060); N1; (r = 0,441; P = 0,010)
va Ni4 (r = -0,496; P = 0,003). Lugng nudc
bbc hoi manh tir thang 1 dén thang 8 va thang
11 nim trude dén thang 3 nim sau cd anh
hudng xau dén ting trudng bé rong vong nim
cua Bach tung. Tréi lai, lugng nudc bdc hoi
manh tir thang 9 dén thang 12 lai c6 anh hudng
t6t ddi voi tang truong bé rong vong nim cua
Bach tung. Tuy vay, chi s6 Kd chi biéu hién
mbi quan hé ro rét voi P3 (r = -0,387; P =
0,026), P4 (r = -0,326; P = 0,064), Py (r =
0,489; P = 0,004), Py (r = 0,332; P = 0,059),
P1; (r=0,513; P = 0,002), P14 (r =-0,379; P =
0,030) va P11.12 (r =0,416; P = 0,016). Su nang
cao hé sb thity nhiét tir thang 1 - 8 c6 anh
huong t6t dén ting truong bé rong vong nim

cua Bach tung. Trai lai, sy nang cao h¢ sb
thuy nhiét tir thang 9 - 12 c6 anh huong xiu
dén tang truong bé rong vong nim cua Bach
tung. Chi sb Kd c6 mdi quan hé ro rét voi
Ks (r = 0,362; P = 0,029), K¢ (r = 0,349;
P =0,047), Kz (r = -0,684; P = 0,000), Kj.4
(r = 0,382; P = 0,028), Ky1.12 (r = -0,618;
P =0,000), Ky1-3 (r =-0,391; P = 0,025).

3.3. Vai trd ciia nhirng yéu t6 khi hiu ddi
v6i sinh trwéng cia Bach tung

Két qua phan tich hdi quy va twong quan da
tuyén tinh ting bude (Bang 1) cho théy, chi sb
Kd ctia Bach ting ton tai méi quan hé kha chat
ché (R? = 24,9%) v6i 3 yéu td Te, T7 va Tag
dudi dang nhu ham (1) va (2). Sai 1éch ctia ham
(1) 1a 59%. Trong mbi quan hé nay, ting
truong bé rong vong nim cua Bach tung phu
thudc nhiéu nhét vao Ts (hé s6 hdi quy chuan
hoa = |-0,2730|) va Tio (hé s6 hdi quy chuan
héa = |-0,2166]); thip nhét 1a T (hé sb hdi quy
chuan héa = 0,0902)). N6i chung, sy ning cao
nhiét 46 khong khi dan dén sy suy giam ddi voi
tang truong bé rong vong nam cia Bach ting.

Bang 1. Phan tich vai tro ctia nhiét d6 khong khi d6i vé6i sinh trudng ciia Bach ting.

. Hé s6 héi quy )
TT Tham so6 < < R +Se MAPE
Chwa chuan héa Chuan héa

1) (2) 3) 4) () (6) )

1 Hang so 4,0426 24,9 0,082 59
2 Te -1,5397 -0,2730

3 T, -0,5918 -0,0902

4 T1o -0,9139 -0,2166

Ham Q) (2

Tang truong bé rong vong ndm ciia Bach ting
phu thudc chit ché (R? = 51,6%) vao 5 yéu tb
mua (Mg, My, M4, M1 12 va My, - 3) dudi
dang nhu ham (3) va (4). Sai 1éch ctia ham (3)
1a 4,9% (Béang 2). Trong mdi quan hé nay, ting
truong bé rong vong nim cta Bach ting phu
thudc 16n nhat vao My (hé s6 hodi quy chuan
héa = |-0,6522[); ké dén 1a M3 (hé sb hdi quy

chuin hoa = |0,1841) v M1 -4 (hé s6 hdi quy
chudn héa = |0,1786|); thap nhét 1a My; - 5 (hé
s6 hdi quy chuan hoa = |-0,0502[). N6i chung,
su nang cao luong mua tir thang 11 dén thang
12 1a diéu kién bt loi d6i v6i ting truong bé
rong vong nadm cua Bach tung. Trai lai, mua
16n tir thang 1 - 4 1a diéu kién t6t d6i voi ting
truong bé rong vong nam ciia Bach ting.
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Bang 2. Phan tich vai trd ctia lugng muwa ddi voi sinh truong ciia Bach ting

. Hé s6 héi quy )
TT Tham so — — R +Se MAPE
Chwa chuan héa Chuan hoéa

) () 3) 4 ®) (6) (7
1 Hang sb 1,0086 51,6 0,065 4,9
2 M3 0,0254 0,1841

3 Miq -0,0780 -0,6522

4 Mi -4 0,0386 0,1786

5 Mi1 .12 -0,0187 -0,1386

6 M1z -0,0131 -0,0502

Ham 3) 4)

Bang 3. Phan tich vai tro cia d6 am khong khi ddi véi sinh truong ciia Bach ting

. Hé sé hoi quy )
TT Tham so — ~ R +Se MAPE
Chwa chuan héa Chuan héa

1) (2) (3) (4) (5) (6) (7)
1 Hang sb6 3,1403 36,0 0,076 5,8
2 Rhs -1,0120 -0,3085

3 Rh; 0,5979 0,1152

4 Rhy, -0,5028 -0,1971

5 Rhyi .12 -0,5430 -0,1430

6 Rhy; .3 -0,6818 -0,1975

Ham (5) (6)

Bién dong cua chi sé Kd ¢ Bach ting phu
thudc tuong déi chat ché (R? = 36,0%) vao 5
Yéll '[6 d@ ém khf)l’lg khi (Rhs Rh7, Rhll, Rhll -12
va Rhy; - 3) dudi dang nhu ham (5) va (6). Sai
léch ctia ham (5) 14 5,8% (Bang 3). Trong mbi
quan hé ndy, ting truong bé rong vong nim cua
Bach tung phu thudc 16n nhét vao bién dong
ctia Rhs (hé s6 hdi quy chuan hoa = |-0,3085));
ké dén 12 Ry; - 3 (hé s6 hodi quy chuan hoa =
|-0,1975|) va Rhy; (hé sé hdi quy chuan hoa =
|-0,1971]); thip nhét 1a Rh; (hé sb hdi quy
chuén héa = |0,1152]). Néi chung, su ning cao
d6 am khong khi thang 5, 11, 11 - 12 va thang
11 nim truéc dén thang 3 nim sau dan dén
su suy giam ddi véi ting truong bé rong
vong nam cua Bach ting. Luong nudc bdc
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hoi nhiéu vao thang 7 1a diéu kién thuan loi
dbi véi tang truong bé rong vong nim cia
Bach tung.

Giira chi s6 Kd va 6 yéu t6 ning (N1 Ng, N7,
Ng, N1; va Nj . 4) ton tai méi quan hé chit ché
(R2 = 48,5%) duod1 dang nhu ham (7) va (8).
Sai 1éch cua ham (7) 1a 4,9% (Bang 4). Trong
mdi quan hé nay, ting truong bé rong vong
nam cua Bach tung phu thudc 16n nhét vao
bién dong ctia N (hé s6 hdi quy chuén hoa =
-0,2898]); ké dén 1a N, (hé sb hdi quy chuin
hoa = |-0,2732|) va Ng (hé s hdi quy chuin
hoa = |0,1792|); thip nhat 1a Ny; (hé sb hoi
quy chuan héa = [0,1471]). Noi chung, su
nang cao sd gio nang vao thang 1, 4 va 7 déu
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dan dén sy suy giam dbi véi ting trudng bé
rong vong nam cua Bach tung. Trai lai, nang
nhi€u vao thang 9 va 11 1a di€u kién thuan loi

doi voi tang truong bé rong vong nam cua
Bach tung.

Béang 4. Phan tich vai tro ctia s6 gio nang doi véi sinh trudng cua Bach tung

TT Tham sé He SO hoi quy _ R? +Se MAPE
Chwa chuan héa Chuan hoéa

(1) (2 3) (4) (5) (6) (1)
1 Hang sb 1,4743 48,5 0,069 4,9
2 N, -0,2639 -0,2898

3 N, -0,2548 -0,2732

4 N -0,0940 -0,1537

5 N 0,0746 0,1792

6 Ny 0,0622 0,1471

Ham 7) (8)

Bang 5. Phan tich vai tro cia lugng nude boc hoi d6i véi sinh truong ciia Bach ting

TT | Thamsd H € 56 hoi quy _ R? +Se MAPE
Chwa chuan héa Chuan hoéa
(1) (2) (3) (4) (5) (6) (7)
1 Hang s6 0,7185 37,2 0,077 5,3
2 Ps -0,0807 -0,1398
3 P4 -0,0221 -0,0612
4 P 0,1895 0,2807
5 P10 0,0037 0,0053
6 P11 0,1885 0,3101
Ham (9) (10)
1 Hang sb 0,9684 21,0 0,083 6,1
P14 -0,1871 -0,2325
Pi1-1 0,2168 0,2883
Ham (11) (12)

Chi s6 Kd cling ton tai mbi quan hé chat ché
(R? = 37,2%) vé6i 5 yéu t6 luong nude bde hoi
(P3, P4, Pg, P1g, P11) dudi dang nhu ham (9) va
(10). Sai léch cua ham (9) 1a 5,3% (Bang 5).
Trong mdi quan hé nay, ting truong bé rong
vong nim ctia Bach ting phu thudc 16n nhét
vao bién dong cua Py; (h¢ $6 hoi quy chuin
hoa = [0,3101|); k& dén 1a Pg (hé s6 hdi quy

chuén hoa = 0,2807|) va Pz (hé sd hdi quy
chuan hoa = |-0,1398|); thip nhat 1 P1g (hé sb
hoi quy chuan hoa = |0,0053)). Mat khéc, chi
s6 Kd ciing ton tai mbi quan hé twong d6i chit
chd (R? = 21,0%) v&i Py .4 va P11 - 1, dudi dang
nhu ham (11) va (12); trong d6 yéu t6 Py - 1
(hé s6 hoi quy chuan hoa = |0,2883]) dong vai
trd 16m hon so voi Py -4 (hé s6 hdi quy chuan
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hoa = |-0,2325]). No6i chung, sy ning cao
lwgng nude bdc hoi vao cudi mua mua (thang
11 - 12) 1a diéu kién tbt dbi vé6i ting trudong
bé rong vong nam cua Bach tung. Trai lai,
lugng nude bde hoi nhiéu tir thang 1 - 4 12
yéu t6 bat loi cho ting trudng bé rong vong
nam cua Bach tung.

Néi chung, ting truéng bé rong vong nim cia
Bach tung phu thudc rt 16n vao bién dong cua
7 yéu téi Te, M11, Rh5, N1, Ny, Pg va P11. Béng
phan tich ham phan héi da bién timg budc
(Bang 6) cho thiy, bién dong cua chi s6 Kd &
Bach tung c6 quan hé rat chat ché (R2 =

65,1%) voi 7 yéu t6 khi hau nay dudi dang
nhu ham (13) va (14). Sai l1éch ctia ham (13) 1a
4,2%. Trong mdi quan hé ndy, ting truong bé
rong vong nam cua Bach tung phu thudc 16n
nhit vao bién dong cua My (hé sb hoi quy
chuan héa = |-0,3363]); ké dén 1a N4 (hé s6 hoi
quy chuin hoa = |-0,2659|) va N; (hé sé hoi
quy chuan héa = |-0,2318|); thap nhat 1a Py,
(hé s6 hdi quy chuan hoa = |-0,1213]). Piéu
d6 ching to6 rang, ba yéu td kiém soat 16n
nhat dbi voi tang truong bé rong vong nim
ctia Bach tung 13 luong mua thang 11, sb gid
ning thang 1 va 4.

Bang 6. Phan tich anh hudng tong hop cia nhiét do, lwong mua, d6 am khong khi, s6 gio ning
va luong nude boc hoi d6i véi tang trudng bé rong vong nam cua Bach ting

TT | Tham sé :-Ié S0 hoi quy ~ R? +Se MAPE
Chwa chuan héa Chuan hoéa

(1) 2) 3) (4) (5) (6) (7)
1 Hang sb 2,5995 65,1 0,058 4,2
2 Te -0,7321 -0,1298

3 My, -0,0402 -0,3363

4 Rhs -0,4321 -0,1317

5 N, -0,2111 -0,2318

6 Ny -0,2480 -0,2659

7 P 0,1369 0,2027

8 P -0,0737 -0,1213

Ham (13) (14)

3.4. Dy doan tang truwéng cua Bach tung
dua theo nhirng yéu t6 khi hiu

Két qua nghién ctru (Bang 6) d ching to rang,
ba yéu t6 khi hau dong vai tro 16n nhat d6i véi
tang truong bé rong vong nam cta Bach ting
1a N1, N4 va Mys. Vi thé, bién dong cua ba yéu
t6 khi hau nay da duoc st dung dé du doan
ting trudong bé rong vong nim cua Bach ting.
Nhitng phan tich hdi quy va twong quan cho
thdy, ham dy doan chi s Kd cua Bach ting
dwa theo ba chi sé (N7, Ny va My;) c¢6 dang
nhu ham 15. Sai Iéch ctia ham 15 14 4,5%.
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Kd = 1,50133 - 0,225009*N; - 0,223064*N -
0,0526812*Mj; (15)

R%? = 57,0%; +Se = 0,061, MAE = 0,043
MAPE = 4,5%.

Tir ham (15) cho thay, khi ba chi s& N1, N4 va
My; gia ting tir 0,85 dén 1,15, thi chi sé6 Kd
ctia Bach tung giam dan tir 1,08 dén 0,93. Khi
ba chi s6 khi hau nay nhan gia tri bang 1,0 thi
chi s6 Kd ctia Bach ting ciing nhan gia tri
bang 1,0 (Bang 7).
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Bang 7. Dy doan ting truong bé rong vong nim cua Bach ting theo ba yéu t6 khi hau

. % Yéu to khi hau
TT Chi so Kd N, N, Me
1) 2 ©) 4 )
1 1,08 0,85 0,85 0,85
2 1,05 0,90 0,90 0,90
3 1,03 0,95 0,95 0,95
4 1,00 1,00 1,00 1,00
5 0,98 1,05 1,05 1,05
6 0,95 1,10 1,10 1,10
7 0,93 1,15 1,15 1,15
IV. KET LUAN mua thang 1. Su ning cao cta ba yéu to nay la

Tang trudng bé rong vong nam cua Bach tiing
phu thudc vao nhiéu yéu té khi hau khéc
nhau. Ba yéu t6 khi hau kiém soat manh nhat
dbi voi tang truong bé rong vong nim cua
Bach ting 14 s gid ning thang 1, 4 va luong

10.
11.

12.

diéu kién x4u d6i voi ting truong bé rong
vong nam cua Bach tung. Mdi quan hé giira
ting truong bé rong vong niam voi cac yéu to
khi hau 14 tai lidu tot dé x4c dinh dic tinh sinh
thai hoc cua Bach tung.
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