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TOM TAT

Nghién cuu anh huong cua bon 16t phan tong hop NPK dén dic diém sinh truong cua cay Giang huong qua to
12 thang tudi trong diéu kién vuon wom, két qua cho thay: Cay con 12 thang tudi trong diéu kién gieo wom can
bon 16t phan NPK. Bon 16t NPK véi ty 1€ 2% giup cho D, cua cay con dat cao nhat 1a 8,16 mm, H,, 1a 70,89
cm. Giai doan cdy tir 6 dén 12 thang tudi, ting truéng binh quan vé duong kinh 13 0,26 mm/thang, chiéu cao 1a
1,68 cm/thang. Chi sb H,,/D, nho nhit & nghiém thirc NPK2, chimg to & NPK2 cdy con sinh truéng cin ddi
nhét. Khi bon 16t 2% phan NPK gitip cho sinh khdi tuoi dat cao nhat 1a 151,01 g/cdy va sinh khdi kho cao nhét
la 81,54 g/cay. Ham luong Nito (N) tich liiy cua Gidng hwong & nghiém thie NPK2 cao nhét dat 173,20
mg/cay, trong khi Photpho (P) va Kali (K) cao nhét lai & nghiém thirc NPK3. Ham lugng NPK thich hop nhét
D, 1a 3,42%; H,, 1a 4,49%; SKK can 3,52%. Bon 16t phan NPK véi ty 1& 1,76 - 5,08% la thich hgp cho D, cua
Giang huvong sinh truong; NPK tr 3,67 dén 5,30% la diéu kién cho H,, sinh truéng tdt. Tuy nhién, dé dam bao
thuan tién trong san xudt, giam gia thanh san phdm, bao vé moi trudng va giup cho Giang huong sinh truéng

phat trién t6t can bon NPK véi ty 18 tir 2 - 3%.

Tir khéa: Giang hwong qua to, phan NPK, sinh trwéng, téi wu sinh thai, vwon wom.

I. DAT VAN DE
Giang huong trdi to (Giang huong)
(Pterocarpus macrocarpus Kurz) 1a cay g6 16n,
rung 14 theo mua, thugc ho Dau (Fabaceae).
Giang huong duoc biét dén 1a loai cay c6 gia
tri kinh té, bao tdn, sinh thai cao. Hién tai,
Giang huwong duoc xép vao nhom IIA trong
danh luc thyc vat, dong vat nguy cap, quy,
hiém theo Nghi dinh s 32/2006/ND-CP cua
Chinh phu. Giang huong phan bd tuy nhién
trong kiéu rimg nhiét doi nira rung 14 & cac
qudc gia Lao, Campuchia va Viét Nam. O
nude ta Giang huong phan b ty nhién & cac
tinh Ngh¢ An, Quang Binh, Kontum, Gia Lai,
Dik Nong, Dik Lak, Phii Yén, Tay Ninh, Binh
Phu6c, Binh Duong, Pong Nai (Lé Mong
Chan, Lé Thi Huyén, 2000). Do c6 gia tri kinh
té cao, nén Giang hwong tré thanh déi twong bi
khai thac trdm manh & nhiéu dia phuong trong
thoi gian qua, dan dén quan thé Giang huong
trong ty nhién cé xu hudng can ki¢t va nguy co
bi suy thoai cao. Chinh tr do, vi¢c khoi phuc

lai quan thé Giang huong tré 1én can thiét va
hét stic c6 y nghia ca vé sinh thai, kinh té va
bao ton. Pé thuc hién muc tiéu do, cong tac tao
gidng cay Giang huong s& gbp phan quan trong
va ting cudng tinh chi dong cho viéc trong
rimg, khoi phuc rimg, phat trién va bao ton
quan thé loai. Miat khac, gdy tao giéng cay
Giang huong con la mdt trong nhi€ém vu trong
tam d6i voi nganh 1am nghiép hién nay, nhat 1a
ddi véi viée thue hién chu truong tréng rung,
khéi phuc rimg bang cac loai ciy ban dia, cay
¢d quy... Trong nhitng nim gan day mot sb co
s 1am nghiép nha nuéc va tu nhan & mién
bong Nam Bo va Tay Nguyén da quan tam
dén viéc tao gibng cdy Giang huong. Tuy
nhién, cho dén nay viéc gieo wom va trong
rung Giang huong van chua dat dugce ky vong
nhu: chat luong cay con khéng cao, gia thanh
san pham cao, nguy co 6 nhiém méi truong do
lam dung st dung phan bon, thudc bao vé thuc
vat... Nguyén nhan 1a do céc co sé& vuon uom
chua tim ra dugc phuong thuc ky thuat, giai
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phap t6i wu trong qua trinh san xuit gidng cay
nay. Do vay, viéc ké thua nhiing két qua
nghién ciru da c6 va tiép tuc di siu nghién ciru
“Anh huéng cia bon phan NPK dén sinh
truong cdy Giang huong qua to (Pterocarpus
macrocarpus Kurz) 12 thang tudi trong diéu
kién vuon wom” 1a rat can thiét. Nhiing thong
tin tir két qua nghién ctru s& gop phﬁn tao ra
giéng cay Giang huong dat tiéu chuén ca vé sb
luong va chét luong phuc vu cong tac tréng
ring hién tai va tuong lai, déng thoi gop phﬁn
gidm gia thanh san phém, giam thiéu nguy co
6 nhiém méi truong trong qua trinh tao giéng
cay vuon uom.

IL VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Hat Giang huong dugc thu hai tir cac cay
me c6 duong kinh tr 50 — 70 cm, sinh trudng
tdt, khong bi sau bénh hai, moc trong kiéu rung
ban thuong xanh thuéc Vuon Qudc gia Yok
Pon. Thi nghiém dugc bd tri vao ngiy
10/03/2016, tai vuon wom hd gia dinh tai thanh
phé Budén Mé Thudt, tinh Pak Lak.

Nguyén liéu phuc vu cac thi nghiém gieo
wom 1a cac thi bau. Vo tai bau 1a Polyetylen
mau den, kich thude 10 x 15 cm, duc 6 - 8 15
xung quanh. Hn hop rudt bau ban ddu gdm co
60% dat nau do + 25% so dira + 5% phan
chudng U hoai. Pat rudt bau 1a loai dat nau do
phat trién trén da Bazan, dugc léy o tﬁng mat,
d6 sau tir 0 — 30 cm, tai khu vyc huyén Cu Jut
— tinh Dak Nong va ving ngoai thanh thanh
phd Budén Mé Thudt. Phan chudng st dung 1am
rudt bau 1a phan Bo, Trau duogc thu mua tir cac
ho gia dinh, ké dén dwoc U hoai trude khi sir
dung. Toan by cac tui bau duoc xép thanh
luéng co bé rong 1,2 m, dat dudi dan che bong
bang ludi Polyetylen mau den, v6i d6 cao dan
che thich hop, dong thoi dam bao dong nhit vé
cuong do chiéu sang udc dat 50%. Hat gidng
sau khi loai bo tap chét, lam sach va dua vao u,
cho dén khi néy mam déu, va r& mam moc dai

dat 0,5 — 1,0 cm thi tién hanh cdy vao bau da
chuén bi sin.

Ngoai ra thi nghi€ém con st dung cac nong
cu can thiét cho san xuit vuon wom: hé théng
tudi nude, cao, cude, xéng, binh xit thudc...
2.2. Phuwong phap nghién ctru
2.2.1. Phwong phdp bé tri thi nghi¢m

Anh huéng caa bon 16t phan tong hop NPK
(16 - 16 - 8) dén sinh trudng cua ciy con
Giang huong 12 thang tudi dugc nghién ctu
trén 7 mirc khac nhau: (1) déi chiung (khéng
bon phan, 0% NPK), (2) bon 1% NPK, (3) bon
2% NPK, (4) bon 3% NPK, (5) bon 4% NPK,
(6) bon 5% NPK va (7) bon 6% NPK so véi
trong lugng rudt bau. Thi nghi¢m duoc bd tri
theo kiéu khéi day du hoan toan ngau nhién 1
yéu t6 v6i ba lan 1ip lai; mdi nghiém thic bd
tri 49 tii bau (Hong W, Wu C Z, 2004).

2.2.2. Chi tiéu do dém va phwong phdp thu
thip sé liéu

Madi 16 thi nghiém duoc tién hanh do dém
30 cay. Thoi gian do dém duoc thuc hién khi
cay con du 6 thang tudi va 12 thang tudi. Chi
tiéu va cach thirc do dém nhu sau: dudng kinh
¢6 & (D,, mm) dugc do bang thude kep Palme
v6i d6 chinh xac 0,1 mm; do hai chiéu vudng
goc, sau do6 ldy gia tri trung binh lam két qua
do. Chiéu cao than ciy (H,n, cm) duoc do
chinh xac 0,1 cm; mdi cdy do hai lan, sau do
lay gia tri trung binh lam két qua do.

Sinh khéi kho — tuoi duogc xéac dinh khi cay
con dat 12 thang tudi, & mdi 16 1ay 1 cdy, vay
mdi thi nghiém 13y 3 cay, vy tong cong c6 21
cay duoc rat. Tién hanh loai bé va lam sach
dat, dé rdo nude. Ké dén, do dac chinh xac
trong luong toan cay véi do chinh xéac 0,1 gam.
Tiép theo, cit riéng ré ré, than, canh va 14 va
can trong luong timg phan véi d6 chinh xac
0,1 gam. Tong trong lugng cac thanh phan cua
cay (ré, than, canh va 14) phai bang trong luong
cdy do ban dau. Néu c6 sai sd, thi sai léch
khong quéa 5%. Sinh khdi kho tuyét ddi duoc
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do & nhimg ciy con 12 thang tudi. Phuong
phéap do sinh khdi duoc thue hién nhu sau: (1)
Phoi kho mau cdy o nhiét d6 ngoai troi; (2)
Goi nhitng bd phan can do sinh khéi kho vao
gidy bao va dwa vao ti sy & nhiét do 60 —
70°C trong 6 gio & ngay dau tién; (3) Sau do
lam ngudi va can do nhitng bo phan di siy.
Nhing ngay sau ldp lai viéc sdy trén & nhiét do
105°C trong 6 gio. Coéng viéc nay duogc thuc
hién cho dén khi khdi lvong khong doi.

Phéan tich ham lugng Nito (N), Photpho (P),
Kali (K) tich lily trong than, ré va 14 cay Giang
huong 12 thang tudi, & mdi nghiém thuc tién
hanh 14y 3 cay, tong cong co 21 cay duoc rit.
Ké dén trén mdi ciy lay ra 100 g cho mdi bd
phan than, ré va l4. Cac bo phan nay duoc bao
quéan bang tai nilon, dua vé phong thi nghiém
cua Vién Cong nghé sinh hoc va Moi truong,
Trudng Pai hoc Ty Nguyén dé phan tich N, P,
K tong sd.

2.2.3. Phwong phdp xir Iy so ligu

S6 liéu do dém vé sinh truong duong kinh
(D,, mm), chiéu cao (Hy, cm) va sinh khoi
(g/cay) cua Giang huong & 2 giai doan tudi
khéac nhau trén cac nghiém thic dugc xu ly
bang phuong phép théng ké. Trudc hét, tinh
cac dic trung thong ké mé ta vé D,, Hypn, SKK,
SKT. Ké dén, so dung md hinh phan tich
phuong sai 1 yéu t6 dé xem xét anh hudng cia
bon 16t phan NPK dén sinh trudng cta Giang
hwong giai doan 6 va 12 thang tudi. Sau do sir
dung phép so sanh Duncan dé tién hanh so
sanh cac chi ti€u sinh truéong cuia Giang huong
trong cac nghi¢m thtrc.

Tinh chi ti€u sinh truéng cia cay con Giang
huong, trong mdi thi nghiém, ty 1é sinh trudng
twrong dbi (AZ) cua cdy con sau 6 thang duoc
xac dinh theo phuong phap Hunt (1982) (Hong
W, Wu C Z, 2004). Ty 18 sinh truéng trong d6i
duogc tinh theo cong thic 1, trong do: AZ 1a D,,
H., va sinh khéi khd, tuoi; Z, va Z; 1a Do, Huy;

SKK, SKT twong tmg ¢ 2 thoi diém 6 thang
tudi va 12 thang tudi.
AZ = (LnZ,-LnZ))/(T,-Ty) (1)

Pé danh gia phim chit cdy con Giang
huong 12 thang thudi, bai viét sir dung chi tiéu
ty 16 Hyy/Do. Néu ty 16 Hyy/Do cang nho thi
biéu thi cdy con sinh truong duong kinh va
chiéu cao can dbi, map map, néu ty 1€ Hyw/D,
cang cao biéu thi ciy con yéu 6t.

Tiép theo, st dung phuong phap phan tich
hdi quy twong quan giita cac bién phan hi 1a
cac chi ti€u sinh trudng cua cdy con Giang
huong (Do, Hyn, SKK) véi ty 1¢ % NPK bon 16t
cua thi nghiém. M6 hinh tuong quan dugc lya
chon dé mé ta 1a phwong trinh hdi quy bac 2,
theo chi dan ctia Hong W va Wu C Z (2004),
md hinh c6 dang:

Y =bo + b *X + by*X? )

Trong d6: Y = D, H, sinh khéi; X = yéu tb
thi nghiém; by, b; va by 1a cic tham sb cua
mo hinh.

Khi giai m6é hinh bac hai, co thé xac dinh
dugc nhitng dic trung sau day: (1) Téi wu sinh
thai: U = -b/(2*b,); (2) Bién d6 sinh thai: T =
1/5qrt(-2*b,); (3) Pham vi tdi wu sinh thai: R =
U £ T; (4) Nhitng bién phan hoi 16n nhat: Upey
= b()"‘ bl*U + bz*Uz.

Tat ca nhiing tinh toan thdng ké mé ta va
kiém dinh cac gia thuyét dugc thuc hién bang
phian mém théng ké Statgraphics Centurion
XIX va SPSS Verion 19 va bang tinh Excel.
Sau cung, nhimg két qua tinh toan dugc tong
hop thanh bang va db thi dé phan tich, giai
thich va thao luan két qua thi nghiém.

III. KET QUA NGHIEN CUU
3.1. Anh huwéng cia NPK dén sinh trudng
cay con Giang hwong

Dic diém sinh truong dudng kinh (D) va
chiéu cao (H,,) cdy con Giang huong 6 va 12
thang tudi trong cac thi nghiém bon 10t ty 18 %
phan NPK khac nhau duoc thé hién nhu bang 01.
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Bang 01. Dic diém sinh truong Do, H,, giai doan 6 va 12 thang tudi

6 thang tudi 12 théng tudi AD, .
NPK , AH,,(cm/thang) H,,/D,
D, (mm) H,, (cm) D, (mm) H,, (cm) (mm/thing)

DC(0%)  4,11+0,04¢" 44,51 +0,55d 5,24+0,06d  52,79+0,62d  0,19+0,01c 1,38+0,05cd  101,11:0,86bc
NPK1 (1%)  5,16+0,04d  57,09+030c 6,86£0,04c  71,19+0,36b  0,28+0,01ab 2,35+0,07b 104,18+0,89b
NPK2 (2%)  6,63+0,03a  63,89+0,28a 8,16£0,03a  70,89+0,24b  0,26+0,01b 1,170,05d 87,03+0,41¢
NPK3 (3%)  5,93+0,10b 60,83 +0,70b 7,58+0,08b  68,23+0,80c  0,28+0,01ab 1,23+0,16¢cd 90,56+1,23d
NPK4 (4%)  5,31+0,06cd 61,73 +0,63b  7,0740,10c ~ 70,63+0,72b  0,29+0,02a 1,48+0,11¢ 101,41+1,54bc
NPKS5 (5%)  5,29+0,09cd  62,18+0,93b  7,05£0,08c  71,01£0,90b  0,29+0,01a 1,47+0,04¢ 100,80+0,71¢
NPK6 (6%)  539+0,09c  57,92+0,62c 6,91£0,07c  74,00£0,80a  0,25+0,01b 2,68+0,09a 107,61£1,09a

F 120,58 115,04 165,07 106,85 13,23 42,25 52,84
P 0,000 0,000 0,000 0,000 0,001 0,000 0,000

 ky hiéu chit la tinh: a, b, c... biéu thi s khdc nhau giita cdc nghiém thite, véi a = 0,01 bing phép so sanh Duncan.

S6 liéu bang 01 cho thiy: D, va Hy, cua
Giang huong 6 va 12 thang tudi cao nhét & thi
nghiém NPK2. Pong thoi trong cic nghiém
thirc c6 bon 16t NPK thi D, va Hy, cua Giang
huong déu cao hon so véi nghiém thic d6i
chung. Ké qua so sanh chi cho & thiy 6
nghiém thirc bon 16t NPK va nghiém thire dbi
chung, D, cia Giang huong 6 thang tudi chia
lam 6 nhom (F = 120,58 va P <0.01), trong d6
D, & NPK2 > NPK3 > NPK6 > NPK4 > NPK5
> NPK1 va thip nhit & DC. Tuong tu H,, cta
cdy con Giang huong 6 thang tudi dugc phan
thanh 4 nhom: nhém cao nhat 13 nghiém thirc
NPK2 véi Hyy 14 63,89 cm; ké dén 1a nghiém
thirc NPK3, NPK4 va NPKS5; sau do 1a nghiém
thtc NPK1 va NPK6; cudi cung 1a nghiém
thie DC véi Hy, 12 44,51 cm (F = 115,04 va P
< 0.01). P6i v6i cdy con Giang huong 12
thang tudi c¢6 dic diém sinh truong vé D, va
Hy, c6 su khac nhau gitra cac nghiém thirc bon
16t ty 18 NPK tir 0% - 6 %. O giai doan 12
thang tudi, D, Giang huong trong cac nghiém
thirc bon 16t NPK véi ty 1é tir 1% dén 6% déu
cao hon so véi nghiém thirc DC (0%) lan luot
vol ty 1€ 1a 30,9%; 55,7%; 44,7%; 34,9%;
34,5% va 31,9%, D, cao nhiat & NPK2 1a 8,16
mm va thip nhit ¢ DC 1a 5,24 mm (F = 165,07
va P <0,01). Tuy nhién, Hy, cua Giang huong
12 thang tudi trong cic nghiém thirc bon 16t
NPK c¢6 su phan hoa va khac nhau 1o rét, cu

thé H,, cao nhat & NPK6 1a 74,0 cm va thip
nhat ¢ DC 1a 52,79 cm. Hy, cua Giang huong
12 thang tudi trong 7 nghiém thirc dugc phan
thanh 4 nhom: Hy, cao nhat & NPK6; ké dén 1a
cac nghiém thuc NPKI1, NPK2, NPK4 va
NPKS5; sau d6 1a NPK3 va thap nhit & DC
(0%) (F=106,85 va P <0,01).

Xét anh huong cua bon 16t NPK dén ting
trudng D, va Hy, cua cay con Gidng huong sau
6 thang cho thdy: AD, ting truong kha déu
trong cac nghiém thuc, AD, ¢ nghiém thuc DC
binh quan thang 1a 0,19 mm/thang; cac nghiém
thic NPK1 dén NPK6 AD, kha déu. AH,, lai
cO sy phan hoa kha rd nét gitta cac nghi¢m
thirc. Tang truong H,, binh quan thang ¢ cac
nghiém thuc tir cao dén thap 1a NPK6 > NPK1
> NPK4 > NPKS5 > DC > NPK3 (véi F =42,25
va P <0,01). Panh gia vé pham chat cay Giang
huong 12 thang tudi thong qua ty 16 Hyy/D, cho
thdy ¢ nghiém thac NPK2 c6 chi s6 Hyn/D,
nhé nhéat 1a 87,03; va Hy/D, cao nhit &
nghiém thirc NPK6. Chi sé ndy phan anh ciy
Giang huong 12 thang tudi ¢ nghiém thuc
NPK2 va NPK3 sinh truéng vé duong kinh va
chiéu cao kha dong déu, trong khi & nghiém
thirc NPK6 cay phat trién vé chiéu cao tot hon
duong kinh. Xét & goc d6 tiéu chuan xuat vuon
wom dugc cac chu co s& san xuit va ngudi
mua thudng vu tién Ira chon cac cay co chi sd
H,./D, thfip, trc vu tién chon cay map, khoe.
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3.2. Anh huéng cia NPK dén sinh khéi cdy  sinh khdi kho (SKK) ciia cac bo phan thén, ré,
con Giang hwong 14 va téng cua cdy con Giang huong 12 thang
Két qua xac dinh sinh khéi twoi (SKT) va  tudi dugc tong hop tai bang 02 va hinh 01.

Bang 02. Sinh khbi twoi ciy con 12 thang tudi
Sinh khéi twoi (g/cy)

NPK

Tong Than Ré La

DC (0%) 93,10+0,98¢" 62,31+1,10f 20,52+0,26d 10,27+0,45¢
NPK1 (1%) 122,55+0,60b 82,67+0,51¢ 25,66+0,18b 14,23+0,79b
NPK2 (2%) 151,01+1,13a 103,87+1,02a 26,74+0,33a 20,39+0,34a
NPK3 (3%) 111,17+0,96¢ 76,79+0,50c 21,70+0,34c¢ 12,68+0,47¢
NPK4 (4%) 105,18+0,64d 72,94+0,49d 20,20+0,34d 12,03+0,44¢
NPKS5 (5%) 99,25+0,17¢ 72,21+0,53d 18,80+0,28¢ 8,24+0,58¢
NPK6 (6%) 96,52+0,79f 69,90+0,43¢ 17,30+0,17f 9,33+0,40de

F 619,39 359,11 154,80 62,15

P 0,000 0,000 0,000 0,000

K ky hiéu chit la tinh: a, b, c... biéu thi sy khdc nhau gitta cdac nghiém thirc, voi a = 0,01 bcfng phép so sanh Duncan.

S lidu ¢ bang 02 phan anh anh huéng cia  luong SKT phan bd & cic bd phan than, & va
ty 1¢ bon 16t NPK dén SKT cua cac bd phan 14 kh4 6. SKT trung binh ctia bd phén than
cdy Giang huong 12 thang tudi. Két qua chi  giira cac nghiém thic 13 77,24 g/ciy; bd phan
cho thiy t6 SKT trung binh trén cdy c4 thé  ré1a 21,56 g/ciy va b phan 14 13 12,45 g/cay.
Giang huong & cic nghiém thuc 13 co sy sai  Xét tong thé SKT cua toan than va cac bo phan
khac 1o rét. Trong do, SKT & nghiém thic  than, & va 14 déu cao nhit & nghiém thtc
NPK2 cao nhét 1a 151,01 g/cay va thip nhat &  NPK2.
nghi¢m thirc DC 1a 93,10 g/cay. Ty I¢ trong
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Hinh 01. Biéu dé sinh khéi khé ciy con 12 thang tudi

Két qua do tinh SKK toan than va cic bd  tudi trong cic nghiém thirc bon 16t NPK véi ty
phan than, ré va 14 cia Giang huong 12 thang 18 tir 0% - 6% dugc thé hién & biéu do 01.
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Quan sat biéu do 01, thdy rang SKK toan than
trong 7 nghiém thirc c6 sy khac nhau rat rd nét,
tudn ty SKK toan thin ¢ cac nghiém thirc co
trong lwong tir cao dén thip la: NPK2 >
NPK3> NPK4 > NPK5 > NPK6 > NPK1 va >
DC. Tuong ty SKK cua bd phan than cling cao
nhit & NPK2 va thap nhat & DC. SKK ciia bo
phén 14 trong 7 nghiém thtc dugc chia thanh 6
nhém, trong d6 cao nhat 1a & NPK2, ké dén 1a
NPK3, sau d6 la NPK4, sau d6 la NPK1 va
NPK6, thap nhat 1a & DC. Trong khi SKK ciia

bd phén 14 chia thanh 4 nhom: nhém cao nhét
gdm cac nghiém thirc NPK2, NPK3 va NPK4,
ké dén 1a NPKS5, sau d6 1a NPK1 va NPK6,
cudi cung la DC.
3.3. Anh huéng ciia NPK dén ham luong N -
P - K trong than cay

Phan tich 4nh hudng cua bon 16t phan ty 1€
NPK tir 0% - 6% dén ham luong Nito (N),
Photpho (P) va Kali (K) trong cic by phan
than, ré va 1a cdy Giang huong dugc thé hién
tai bang 03, 04 va 05.

Bang 03. Ham lwgng Nito' (N) trong than cay

. P |
NPK Nito (n:g.cay )
Thén Ré La
DC (0%) 60,21+1,17¢g" 21,17+0,38e¢ 10,17+0,79d
NPKI1 (1%) 93,01+1,24f 30,19+1,48d 11,61+0,97d
NPK2 (2%) 173,20+0,94a 44,26+1,49a 26,93+1,62a
NPK3 (3%) 146,29+0,62b 37,67+0,50b 23,10+1,01ab
NPK4 (4%) 124,14+0,79d 30,61+0,37cd 18,80+0,88¢
NPKS5 (5%) 113,67+0,94¢ 27,56+0,50d 16,88+0,30c
NPK6 (6%) 138,51+1,38c 34,2340,37cb 20,44+0,46bc
F 1276,5 71,9 39,9
P 0,000 0,000 0,000

" ky hiéu chit la tinh: a, b, c... biéu thi sw khdc nhau giita cdc nghiém thirc, véi a = 0,01 bang phép so sanh Duncan.

Quan sat sb liéu bang 03, 04 va 05 nhan
thdy rang ham luong N, P, K trong cac bd phan
than, r& va 14 ¢ cac nghiém thirc cao hay thip
phuc thude theo SKK. Ham lugng N, P, K phan
bd trong cac bd phan cé su khac nhau, cu thé
ham luong Nito trung binh trong than, ré va 14
gitta cac nghiém thuc lan lwot 1a 121,29

mg/cay, 32,24 mg/cay va 18,28 mg/cay. Ham
luong Photpho trung binh gitta cac nghi¢m
thic duogc tich 1§ & bd phan than la 21,35
mg/cay, ré 1a 5,69 mg/cay va ¢ 1a 1a 3,08
mg/cay. Kali tich liiy & than, ré va 14 trung binh
gitta cac nghiém thuc lan luot la: 83,24
mg/cay; 21,76 mg/cay va 11,8 mg/cay.

Bang 04. Ham lwgng Photpho (P) trong than cay

A_-1
NPK Photpho Smg.cay )
Than Ré La

DC (0%) 10,52+0,17g" 3,69+0,07d 1,65+0,13d
NPK1 (1%) 15,87+0,22f 4,91+0,10c 1,86+0,16d
NPK2 (2%) 27,10+£0,14b 6,88+0,23a 3,78+0,22b
NPK3 (3%) 28,31+0,11a 7,17+£0,09a 4,63+0,20a
NPK4 (4%) 21,65+0,53d 5,53+0,07b 3,38+0,16bc
NPKS5 (5%) 20,23+0,19¢ 4,86+0,08¢ 3,01+0,06¢
NPK6 (6%) 25,74+0,30¢ 6,79+0,07a 3,2440,08bc

F 570,5 131,9 46,5

P 0,000 0,000 0,000

K ky hiéu chir la tinh: a, b, c... biéu thi sw khéc nhau giita cac nghiém thirc, véi a = 0,01 bcing phép so sanh Duncan.
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So sanh anh huong cua ty 1€ % NPK bon 16t
dén kha nang tich liiy Nito trong cac bo phan
than, ré va 14 cAy con Giang hwong 12 thang
tudi nhan thay, ham luong N duoc tich iy & cac
nghiém thirc c6 bén phan déu cao hon nghiém
thirc dbi chimg (xem bang 03, 04 va 05).

Ham lugng Nito (N) duoc tich lay ¢ than
cay trong cac nghiém thuc bon 16t NPK voi ty
16 % tir 1 - 6% cao hon nghiém thirc d6i chung
lan lugt 1a 54,5%; 187,7%; 143,0%; 106,2%;
88,8% va 130,0% (voi F = 1276,5 va P <0,01).
Trong khi, ham lugng Photpho (P) tich Iy
trong than cay con ¢ gitta 6 nghi¢m thirc bon
16t NPK v6i nghiém thirc di chimg dugc chia
thanh 7 nhom va sip xép tir cao dén thip la

NPK3 > NPK2 > NPK6 > NPK4 > NPKS5 >
NPK1 va > DC (F =570,5 va P <0,01). Ham
lugng Kali (K) cay con tich Ity dugc kha cao,
két qua thi nghiém ciing chi cho thy céc thi
nghiém bot 16t NPK da giap cho cay con
Giang huong 12 thang tudi tich liiy dwoc ham
luong Kali cao hon so véi nghiém thic dbi
chimg. Két qua so sanh anh huong ciia bon 16t
NPK dén kha ning tich liiy Kali & than cdy
gitta 7 nghiém thic dugc phan ghép thanh 7
nhém va thir ty cao thip tuwong ty nhu anh
hudng ciia bon 16t NPK dén kha ning tich liy
Photpho. Tuc ¢ nghi¢m thirc NPK3 than cay
tich lity Kali cao nhét 1a 112,50 mg/cay va thap
nhit & nghiém thire DC 14 33,51 mg/cay.

Bang 05. Ham lwgng Kali (K) trong thin cay

. A_-1
NPK Kali (Izlg.cay )
Than Re La
DC (0%) 33,51i0,53g* 11,71+0,24f 5,56+0,43¢

NPK1 (1%) 64,62+0,79f 20,00+0,40d 8,38+0,71de
NPK2 (2%) 107,08+0,65b 27,13£0,85ab 15,24+0,90ab
NPK3 (3%) 112,50+0,71a 28,17+0,38a 17,26+0,76a
NPK4 (4%) 89,4340,58d 22,63+0,28¢ 13,55+0,64bc
NPKS5 (5%) 75,91+£0,62¢ 17,34+0,32¢ 11,09+0,19cd
NPKG6 (6%) 99,60+0,98¢ 25,32+0,25b 11,52+0,70¢

F 1534,0 181,6 37,1

P 0,000 0,000 0,001

" ky hiéu chit la tinh: a, b, c... biéu thi s khdc nhau giita cdc nghiém thire, véi a = 0,01 bing phép so sanh Duncan.

3.4. Xac dinh ty 18 % NPK t6i vu cho Giang
huong 12 thang tudi

Thong qua 1y thuyét thong ké, di xac dinh
dugc mbi quan hé giita dic diém sinh truéng
ctia Giang huong 12 thang tudi 1a dudng kinh,
chidu cao va sinh khéi kho véi ty 18 % phan
NPK trong rudt bau ton tai mdi quan hé kha
mat thiét. C6 thé dung phuong trinh hdi quy
tuyén tinh bac 2 dé mo ta, két qua théng ké da
chi ra hé s6 tuong quan (r) kha cao. Phuong
trinh mo ta mdi quan hé gitra D,, Hy, va SKK
voi ty 1€ % phan NPK dugc bon 16t trong céc
nghi¢m thtrc theo nhu phuong trinh 1, 2 va 3;

Két qua kiém tra cac phupng trinh 1, 2 va 3 chi

cho thiy c6 thé:
D, = 5,611 + 1,244 NPK — 0,182 NPK?
(r=0,73) (1)
H,, = 57,862 + 6,788 NPK — 0,756 NPK”
(r=0,71) )
SKK = 42,609 + 19,558 NPK — 2,780 NPK*
(r=0,86) (3)

Trién khai phuong trinh 1, 2 va 3 da xac
dinh dugc ty 16 % phan NPK thich hop nhét
cho Giang huong 12 thang tudi sinh truong vé
D, dat kich thuéc 16n nhat 1a 7,74 mm 1a can
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bon 16t 3,42% NPK; dé cho H,, sinh truong dat
t6t nhat v6i 73,09 cm, twong (mg can bon 16t
4,49% NPK; trong khi dé cdy con Giing
hwong ¢6 SKK cao nhat 1a 77,01 g/cdy thi doi
hoi can bon 16t NPK vé6i 3,52%. Tuong tu
cling xac dinh duogc ty 1¢ phan NPK bon 16t tur
1,76 — 5,08% la thich hop cho Giang huong
sinh truong vé D,. Giang huong 12 thang tudi
c6 Hy, sinh trudng tdt trong diéu kién bon 16t
phan NPK véi ty 1& 3,67 — 5,30%. Déi véi

SKK, ty 1& % NPK bon 16t t6t cho SKK 14 tir
3,09 — 3,94%. Xét tong thé dé cho Giang
huong sinh trudng tdt ca vé D, va H,, thi can
bon 16t phan NPK tir 1,76 — 5,30%. Tuy nhién,
dé tao moi truong thudn loi cho SKK dat cao
thi bién do ty 1€ % NPK bon 16t c6 pham vi
hep hon. Két qua xac dinh 1y thuyét ty 1& bon
16t NPK theo pham vi t6i wu sinh thai, toi uu
cho Giang huong sinh truéng D,, H,, va SKK
duoc thé hién theo hinh 02 a, b va c.

100 851 —e— Do=5611+1.244*NPK - 0.182*NPK’
—— ‘long SKK =42.609 + 19 558*NPK - 2.780*NPK?
ip | 80 f /Dom“: 7.74 mm
Tong SKK ., = 77.01 ~
~ 80t i 75 |
B X £ |
2 X =
& 70 ¢ ! E0t i
2 | g ;
& ! 6.5 i
5 | ; ,
& 50t . U=342%
' 60 | |
40 T ! U=352 l
= 3
LT 55 : : — : -
30 ; . L ; | 0.0 10 20 ] 30 40 50 60
0.0 10 2.0 3.0 1.0 5.0 6.0 NPK (%)
(% 76-5.
R [3.09-3.94] ] R{1.76-5.08]
(a) (b)
80 )
—e— Hvn = 57.862 + 6.788*NPK - 0.756*NPK
iz L Hipmax = 73.09 cm
. I
§ ]
s 1
& :
1
]
I
1 U= 4.49%
i : : . o | Lt ,
0.0 1.0 20 3.0 4.0 50 6.0
R[267-530] NPKCO
(c)
Hinh 02. Quan hé giira sinh trwéng D,, H,, va SSK véi ty 1€ % NPK
3.5. Thao luan thi nghiém bon 16t phan NPK. Trong do, & céac

Trong qué trinh thyc hién, theo doi thi
nghiém thdy rang: Sau khi tién hanh cdy cay
mam vao bau tir 10 — 15 ngay, dac diém tinh
chit cdy mam da xuat hién sy khac nhau & cac
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thuc nghiém bon 16t NPK véi ty 1€ tir 5 - 6%
thi ty 16 cdy mam cé biéu hién khong binh
thuong nhu: 1& mam bj héo, théi, hodc r& mam
xoan lai, phat trién cham, tham chi mot sd cay
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mam bi chét. Sau 30 ngay cdy cidy mam vio
bau, thi cdy con ¢ cic nghiém thirc bén 16t
phan véi ty 1& 5% - 6% sinh truong khong t6t
bang so v6i cac nghiém thirc dbi chimg hodc
bon 16t véi ty 1& % thap (nhu 1% - 4%). Nhung
sau 90 ngay, thiy ring & cac nghiém thic bon
16t ty 18 NPK khac nhau d xuit hién sy khac
nhau vé sinh truéng. Trong d6 & cac nghiém
thirc tir NPK1 dén NPK6 cdy con bit dau sinh
truong nhanh va hinh thai cdy con tét hon so
v6i nghiém thie dbi chimg, nhat 1a & nghiém
thtc NPK1, NPK2 va NPK3 cdy con sinh
truong phat trién rat t6t. Trong khi ¢ nghiém
thirc ddi chimg (DC), cdy con c6 diu hiéu
thiéu dinh dudng nhu: 14 mot sé cay bat dau
chuyén tir xanh dam sang vang nhat, than cay
cing. Khi cdy con da dugc 5 thang va 6 thang
tudi, lac nay & nghiém thic DC cay con cé 1a
chuyén sang mau vang, sinh truong coi coc.
Vay thong qua két qua do tinh cac chi tidu va
quan sat thuc té cho thdy: Trong diéu kién gieo
wom nhan tao, cdy con Giang huong cin bén
16t phan NPK. Tuy nhién khi bén nong do cao
cod nguy co din dén hién tuong cay bi soc,
tham chi bi chét. Nhu cdu dinh dudng phan
NPK c6 chiéu hudng ra ting khi tudi cdy con
tang. Nhan dinh ndy ciing quan diém véi mot
s6 nghién ctru gieo wom cay ho dau nhu Cam
lai, Tric hodc cdy gd nhu G& do; Uoi ¢ khu
vuc Déng Nam bd (Vi Thi Lan, 2009; Pham
Vian Huong, 2016).

Két qua nghién ctru cling da chi ra bon 16t
phan NPK dd anh huong nhit dinh dén dic
diém sinh truéng cia cdy con Giang huong.
Tuy nhién ty 1& phan NPK c6 tic dong dén kha
nang sinh truong vé dudng kinh, chidu cao va
kha ning tich liiy chat N, P, K trong than cay 1a
khong gidng nhau. Thyc té quan sat cho thiy &
cac nghiém thic bon 16t NPK véi lugng cao
(5% hodc 6%) ciy phat trién chiu cao va phat
trién 14 t6t hon so voi cac nghiém thirc khac.
Tai cac nghiém thirc bon 16t 1 - 3% cay sinh
truong va phat trién cac bo phan kha dong déu.
Hién tugng nay, rat ¢6 thé 1a do lugng phan

NPK cao sé& giup cho cdy con phat trién 14, dan
dén ting cuong kha ning quang hop. Trong khi
thi nghiém dugc bé tri dong nhat vé cudong do
che bong (udc khoang 50%) cho nén & giai
doan 10, 11 va 12 thang tudi nhu cau 4nh sang
tang cao, ma cuong do thép lai khong du hodc
thdp, nén dan dén cay c6 xu hudng phat trién
chidu cao, ddng thoi hinh thai cdy c6 biéu hién
dic diém nhu bi cém, than cay rot, coi. Nguoc
lai & cac nghiém thuc bon 16t phan NPK tur 1-
3%, ¢ thé luong dinh dudng nay thiic diy cay
con Giang hwong phat trién can ddi ¢ cac bd
phan va thich hop véi cudng do chiéu sang
nhu thi nghiém thiét 1ap ban dau hodc diéu
kién chiéu sang thép.

Két qua nghién ctru cling ching minh rang,
viéc bon 16t phan NPK giup cho cdy con tang
cuong kha nang tich lity ham luong nguyén t6
N, P, K va rét c6 thé khi cac nguyén td N, P, K
dugc tich lity o than va ré da thic day cay con
phat trién vé dudng kinh, chiéu cao va sinh
khdi kho. Két qua nay ciing pht hop voi nhan
dinh cua Vi Thi Lan (2009); Pham Van Huong
(2016); Juntunen M L va cong su (2010).

Khi cdy con ¢ giai doan 12 thang tudi, trong
cac nghiém thure bon 16t NPK véi ty 1€ cao (5%
hodc 6%),D,, Hy, cua cdy con van co xu hudéng
tang truong. Hién tuong nay rat c6 thé 1a do
trong qua trinh chdm séc, tudi nudc lam ham
lugng phan NPK da bi rtra trdi va tich tu dudi
day bau, nén dén giai doan ndy nhu ciu dinh
dudng ciy con can ting lén, trong khi céc
nghiém thtrc bén 16t NPK voi ty 16 thap da
dugc cay con st dung hét, ma & cac nghiém
thirc NPK5, NPK6 luong phan nay van con du
dé cung cép cho chdy trong.

Tir tong thé thiy ring, cay con Giang huong
giai doan 12 thang tudi nhit 1 giai doan dau (6
thang tudi) can nhiéu loai mudi vo co, trong do
yéu cau can thiét 13 cac nguyén t6 da luong
nhu N, K va P. Trong khi ham luong cac chat
nay trong dit c6 han, nhit 13 qua trinh xu 1y
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dét, cham soc, tudi nude da 1am cho cac chét
dinh dudng nay bi rtra troi. T d6 lam cho cac
mubi vo co bi thiéu hut khong dii cung cap cho
cdy, vi vAy trong qua trinh san xuit gico uom
Giang huong can thiét phai bo sung thém ham
luong chit dinh dudng. Tuy nhién, can phai
tinh todn xac dinh nhu ciu dinh dudng can
thiét cho timg giai doan tudi ciia cay con. Tir
d6, mai c6 thé tién hanh b sung hop 1y luong
phan. Két qua nay c6 ¥ nghia quan trong cho
viéc giam gi4 thanh san pham do tiét kiém va
sir dung hop 1y lugng phan, dong thoi con gop
phan bao vé moi trudng, giam thiéu st dung
du thira lang phi.

IV. KET LUAN

- D, va Hy, cia Giang huong 6 va 12 thang
tudi cao nhét ¢ thi nghiém bén 16t phan NPK
voi ty 1€ 2%. D, cia Giang huong 12 thang
tudi cao nhét & nghiém thirc NPK2 1a 8,16 mm.
Chiéu cao vit ngon cao nhit & NPK6 1a 74,0
cm va thap nhat 6 DC 13 52,79 cm.

- Giai doan cay con tir 6 dén 12 thang tudi,
toc d6 tang truong D, kha déu trong cac
nghiém thuc, AD, trung binh dat 0,26
mm/thang. Trong giai doan nay, AH,, c6 su
phan hoa kha rd nét gitta cac nghiém thuc.
AH,, binh quan thang 1a 1,68 cm/thang. Chi s6
H,/D, cua cdy con Gidng huong & nghiém
thire NPK2 nho nhit 1a 87,03, ching to &
NPK2 cdy con sinh truéng cin d6i hon céac
nghi¢m thtrc khéc.

- Bon 16t phan NPK c¢6 anh huong dén SKT
cac bd phan cay Giang huong 12 thang tudi.
SKT & nghiém thirc NPK2 cao nhét 1a 151,01
g/cdy, SKT trung binh ctia by phan than giira
cac nghiém thirc 1a 77,24 g/ciy; bo phan ré 1a
21,56 g/cay va bd phan 1a 1a 12,45 g/cay. SKK
cia by phan than ciing cao nhit & NPK2 va
thap nhat & DC.

- Ham luong N, P, K phan bd trong cac bd
phan c6 sy khac nhau, cu thé ham lugng Nito
trung binh trong than, ré va 14 cdy Giang

huong 12 thang tudi giita cac nghiém thirc lan
lugt 1a 121,29 mg/cay, 32,24 mg/cay va 18,28
mg/cady. Ham luong Photpho trung binh gitra
cac nghiém thuc dugc tich 1§ ¢ bo phéan than 1a
21,35 mg/cay, ré 13 5,69 mg/cay va ¢ 14 1a 3,08
mg/cay. Kali tich lity & than, ré va 14 trung binh
gitta cac nghiém thuc lan luot la: 83,24
mg/cay; 21,76 mg/cay va 11,8 mg/cay. Kha
nang tich liy N cua Gidng huong ¢ nghiém
thirc NPK2 cao nhét, trong khi cdy con tich liy
P va K cao nhét lai & nghiém thirc NPK3.

- Phuong trinh hoi quy tuyén tinh bac 2 mé
ta moi quan hé giita dic diém sinh trudng cua
Giang huong 12 thang tudi 1a duong kinh,
chidu cao va sinh khéi kho vé6i ty 1& % phan
NPK trong rudt bau tén kha phu hop.

- Ty 1& % phan NPK thich hop nhit cho
Giang huong 12 thang tudi sinh truong t6t nhat
vé D, 1a 3,42%; Hy, 14 4,49%; SKK can 3,52
%. Bon 16t phan NPK voi ty 1€ 1,76 - 5,08% la
thich hgp cho Giang huong sinh truong vé D,;
bon NPK tir 3,67 dén 5,30% giup H,, sinh
truong tot. Xét tong thé, dé cho Giang huong
sinh trudng tot ca vé D, va H,, thi cin bon 16t
phan NPK tir 1,76 — 5,30%. Pé thuan tién
trong san xuat, gop phan giam gia thanh, va
giam thiéu 6 nhim méi trudng... trong gieo
wom Giang huwong 6 dén 12 thang tudi cAn bon
16t NPK véi ty 18 2 - 3% trong lugng rudt bau.
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NPK FERTILIZER EFFECTS ON GROWTH CHARACTERISTIC OF
Pterocarpus macrocarpus Kurz AT 12 MONTHS OF AGE IN NURSERY

Pham Van Huongl, Le Hong Viet?, Tran Quang Bao®, Nguyen Thi Hoa*
24 ietnam National University of Forestry - Southern Campus
Vietnam National University of Forestry

SUMMARY

This paper indicates the affecting of NPK fertilizer on growth characteristic of Pterocarpus macrocarpus Kurz
at 12 months of age in nursery, it found that these seedlings need to be fertilized in nursing conditions. The
proportion of NPK at 2% have had the best effect on diameter at ground level (Do) and height-to-crown (H) of
tree that reach the highest point at 8.16 mm and 70.89 mm respectively. In 6 - 12 months stage, the average
growth in diameter was 0.26 mm/month, in height was 1.68 cm/month. The rate H/Do was minimum in
experiment fertilizing NPK2, this shows that with NPK2 the seedling is the most balance growth. The
experiment fertilizing at 2% NPK have been applied to hold fresh biomass and dry biomass reaching the
highest point at 151.01 and 81.54 gram/tree respectively. The Nitrogen (N) accumulation of Pterocarpus
macrocarpus Kurz in experiment fertilizing NPK2 was highest content at 173.20 mg/tree, while the highest
content of phosphorus (P) and potassium (K) accumulated were in the second experiment fertilizing NPK3. The
most appropriate NPK content in Do was 3.42%, whereas Hvn was 4.49% and SKK was 3.52%. The key rate
experiment was NPK ratio is effectively 1.76 - 5.08% for growth in height of seedlings and these proportion for
H index is 3.67 - 5.30%. However, the most suitable percentage of NPK fertilizer for growth of Pterocarpus
macrocarpus Kurz is 2 - 3% in order to facilitate during production, reduce production costs and protect
environment.

Keywords: Ecological optimization, growth, NPK fertilizer, nursery, Pterocarpus macrocarpus Kurz.
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