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TOM TAT

Mot trong nhimg muc tiéu cua dy an FST 2006/087 “Quén 1y 1am sinh t6i uu va ning suét rimg
trong cho muc tiéu gd xé co chat lwong cao” tir 2008 dén 2012 do Trung tim Nghién ctru Nong nghiép
quéc té (ACIAR) trg giup Vién Khoa hoc Lam nghiép Viét Nam thuc hién 1a: nghién ctru cac ky thuat
1am sinh vé& sir dung phan bon, tia canh, tia thua nham nang cao chat lugng va ning suét rimg cay keo lai
cho muc tiéu gd xé. Bai viét nay gidi thiéu mot sd két qua nghién ctru cho muc tidu ndy tai huyén Binh
Long, tinh Binh Phudc.

Ket qua nghién ctru chi ra rang i) Viéc bon 1ot phén lan (50 kgP/ha) 6 giai doan moi tréng co su
khac biét rat rd rét vé sinh trudong vé duorng kinh va chiéu cao so v6i rimg trong ddi ching chi bon 18 kg
P/ha; ii) Bon thic phén 1an va phan vi lugng tong hop sau khi tia thua chua cé tic dong 13 rét dén sinh
truong vé duong kinh va chleu cao nén can tiép tuc nghién ctru. iii) Cudng do tia khac nhau thi anh
hudng 1 rét dén sinh truong vé dudng kinh than cdy; iv) Tia thua ¢ giai doan tudi 2 ¢ sinh truong vé
dudng kinh cao hon so véi tia thua khi rimg ¢ tudi 3.

Tir khéa: Keo lai, G6 x¢é, Bon phan, Tia canh, Tia thua
DAT VAN PE

Theo s6 liéu thong ké cua B6 Nong nghiép & Phat trlen Néng thén (nim 2009), tong dién tich
rimg tréng keo (AcaCIa) cta Viét Nam trén 0,5 triéu ha. Rimg trong keo dong vai trd quan trong cung cip
nguyén liéu 1am bot gidy, van MDF, ché bién d6 moc noi that va gd cui. Riéng Keo lai, dang 14 loai cay
chu lyc trong trong rung cdng nghiép ¢ nudc ta va dang c6 xu huong ngay cang tang. Bén canh nhiing
tién bo vé chon giéng va quan 1y lap dia nham nang cao ning suit ring trong, thi ky thuat lam sinh nham
nang cao chat luong rimg va rit ngan chu ky kinh doanh cho muyc tiéu go x¢ la hét sirc can thiét.

Du 4n “Qudn Iy ldm sinh t6i wu va ning sudt rieng trong cho muc tiéu gé xé cé chat luong
cao” tr 2008-2012 thyc hién bdi su hop tac gitra Trung tam Nghién ctru Nong nghiép Qudc té Oxtraylia
(ACIAR) va Vién Khoa hoc Lam nghiép Viét Nam (FSIV) nham giai quyét van dé nay.

Bai viét nay tom tit mot sé két qua nghién cau ki thuat 1am sinh nham ting ning suat va chat
lwong rirng Keo lai cung cap g xé cua dy an. Thi nghiém duoc thuc hién tai cong ty c6 phan Hai Vuong,
huyén Binh Long, tinh Binh Phuéc tir 2008 dén 2011.

POI TUQNG, MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
Poi twrgng nghién ctru
- Pia diém: Thi nghiém chinh tai Phan truong 2, Cong ty co phan Hai Vuong huyén Binh Long tinh Binh
Phudéc.
- Loai cay: Keo lai (Acacia hybrid), sir dung cac dong hdn hop gdm TBO1, TB06, TB11 va TB12.
- Mat do trong ban dau 1.143 cay/ha (cu li 3,5 x 2,5 m), thoi gian tréng thang 8/2008.
Muc tiéu nghién ciru
Néng cao ning suit, chat luong rumg trdng keo lai va rat ngin chu ky kinh doanh rimg nhim
cung cap go xé.
Noi dung nghién ciru
- Nghién ctru anh huéng ciia bon 16t két hop tia canh dén sinh trudng cia rimg
- Nghién ctru anh huéng cia bon thic dén sinh truéng cia rimg
- Nghién ciru anh hudng cia cudng do tia thua dén sinh truong cua rimg
- Nghién ctru anh huéng cua thoi diém tia thwa dén sinh trudng cia rimg
Phwong phap nghién ciu
Phwong phdp bé tri thi nghigm
- Pay 1a thi nghiém da nhan t5, dugc bd tri theo khdi ngau nhién day du vai 3 1an lap lai, chi tiét cac cong
thic thi nghiém dugc néu tai muc (b).



- Tong sb 6 thi nghiém 1a 54 6: 3 cong thirc tia thua x 2 cdng thuc vé thoi gian tia x 3 ¢ong thic bén phan
x 3 lan lap.
- Di¢n tich mdi 6 thi nghiém la: 28,0 x 22,5m = 630m’ gém 8 hang cay. Dién tich 6 do dém 390m’ (21,5
x 18,5m) gdbm 6 hang cdy. Dién tich con lai 240m? Ia ving “dém” bao vé thi nghiém.

Bdng 1. Cac cng thac thi nghiém

Coéng thac thi nghiém DPCkb P50 + basal (*) P50-Basal
Khong tia (d6i ching) T1143 T1143 T1143
Tia thua & tuoi 2 T600 T600 T600
Tia thua ¢ tudi 3 T450 T450 T450
Ghi cha:

- Thoi gian tia 2 nam khi D13 dat khodng 8-9 cm, tia thua 3 ndm tuéi khi Dy 5 khoang 11-12 cm.

- Phéan Ian (P50): Si dung super l1an Lam Thao P,0s c6 ty I¢ 16,5 % P, nghia la trong 100 kg ldn
thurong pham c6 7,2 kg P. Do vdy, dé c6 luong phan 50 kgP/ha, can bon phan thiong pham la
695 kg P205/ha

- Phan bon co s¢ (basal) dwoc &p dung tir két qud phdn tich dat va img dung két qua da thuc hién
¢ Indonesia. Téng so phan bon 1a 168 kg/ha, bao gom 9 logi phan véi liéu lirong nhur sau: KCI =
80 kg/ha; MnSO4H,O = 6 kg/ha; FeSO,7H,O0 = 64 kg/ha; ZnSO4.7H,0 = 3,5 kg/ha;
CuS0,4.xH,0 = 2 kg/ka; Boric acid (H3BOs3) = 0,45 kg/ha; Na,M00,.2H,0 = 0,11 kg/ha; MgSO,
= 12 kg/ha.

- Ky thudt bén thiic: Lwong phdn dwoc trén theo ting cong thizc thi nghiém cho ting 6 va chuan bj
san truéc khi trong 1 ngay. Ry sach cd, cy bui theo bang réng 50cm giira hai hang cay, xéi dat
c6 d sAu 5 cm, va gat déu sang hai bén. Rdi déu lirong phan cua 6 trén mat dién tich dat da xai,
tien hanh ldp dat tir hai bén ngay sau khi rdi phan.

Chi tiét cac cong theec thi nghigm

e  Thi nghiém bén 16t
+ Nghiém thtrc 1 (ki hiéu: DC): Bon 16t P18 (trong lwong lan nguyén td), tuong dwong 100g NPK
(16:16:8)/cay. Ky thuat ap dung: tia dé lai 1 than chinh, khong tia canh, khong tia thua, cham soc béng
cdy gitra hang 1 1an /nam trong 3 nim dau va phat ciy bui le bang thu cong.
+ Nghiém thte 2 (ki hi¢u: P50 + Tia canh): Bon 16t phén lan P50 (trong lugng phan lan nguyén to) -
tuong duong voi (100g NPK + 4039 P,Os /cay) x 1143 cay/ha. Kiém soat thyc vét trong 2 nim bang phun
thudc diét co Round up liéu lugng 4 lit/ha/lan/nam. K thudt ép dung, tia dé lai 1 than chinh, tia canh toan
dién ¢ d6 cao 2,5 khi rung 1 tudi, tia canh toan dién 1an 2 dén d6 cao 4,5m khi rung tron 2 tudi.

e Thi nghiém bon thic g6m 3 nghiém thirc:
- Khéng bén (ki hi¢u: BC kb)
- B6n P50 + Phén co ban (ki hiéu: P50 + basal)
- Bon P50 va khong bon phan co ban (ki hi¢u: P50-basal)
Cac thi nghi€ém bon phan nay thuc hién cho cac cuong d6 tia va thoi gian tia khac nhau.

e Thi nghiém anh huéng ciia cuong d tia thua gom 3 cong thirc thi nghiém:

- D6i ching (khong tia trung binh 42 cay/6), ky hiéu 1a T1143

- Tia dé lai 600 cay/ha (23 cay/6 do dém), ky hiéu 1a T600

- Tia dé lai 450 cay/ha (17 cay/6 do dém), ky hiéu la T450

Ap dung tia thua c6 chon loc khong phai 1a tia thwa co gi6i hay tia thua ting dudi. Tia loai bo nhiing
cdy c6 hinh than x4u khong dam bao chat lugng cho gb xé, véi nguyén tac khong tia 3 cdy lién k& trén
cung 1 hang, ngay ca khi cay gilr lai c6 duong kinh nho nham diéu tiét khong gian dinh dudng giita cac
cay tuong ddi dong déu.

e Thi nghiém anh huong cua thoi gian tia gém 2 nghiém thirc:

- Tia thua giai doan 2 nam tudi khi ciy ¢6 D, 3= 8-9cm

- Tia thua giai doan 3 ndm tudi khi cady c6 D;3=11-12cm

Cuong d6 tia cling gdbm 3 mirc do nhu trén (T1143, T600 va T450)
Phuwong phdp thu thap so ligu
- Po sinh truong cly: Po duong kinh ngang nguc (Dys), chiéu cao vt ngon (Hvn) cta cly ¢ tat ca cac
nghiém thirc, dinh ky tir 3-6 thang/lan. Cay do duoc dinh vi va tinh toén cho tirng cay trong céc & thi
nghié¢m lam co s& danh gia sinh truong.
- Thu mau dat va phan tich:



Truée thi nghiém, mau dat duoc ldy ¢ 3 phau dién déat ¢ vi tri dau, gitra va cudi 6 thi nghiém
(twong duong véi vi tri trung tm cua 3 1an lap). Do sau tang dat lay ¢ 2 tang: 0 — 10cm va 10 - 20cm.

+ Phuong phép phan tich:

Chat hiru co: Phuong phap Walkley-Black; N tong so: phuong phap Kieldahl; P tong so: phuong
phap so mau; K tong sé: phuong phap quang ké ngon ltra; N dé tiéu; P dé tiéu: Phuong phap so miu; K
trao doi: phuong phap quang ké ngon lira; Ca, Mg trao d6i: phuong phap hip phu nguyén tr (AAS); pH:
trong dung dich 1: 2.5.
Phwong phdp xir 1y s6 ligu
- S6 ligu thu thap dugc xtr 1y theo phwong phap théng ké sinh hoc véi phin mém Genstat 4.24 DE va

Excel 7.0.

KET QUA NGHIEN CUU VA THAO LUAN
Pic diém dit tai khu vec nghién ciéu

Dé c6 co s cho viéc bon 16t va bon thic phan cho ring trong, du an da lay mau va phan tich dic
diém ly hoa tinh cia dat trude khi b tri thi nghiém. Két qua phan tich duoc tong hop qua bang 2 dudi

day.
Bdng 2. Két quia phdn tich dat khu v thi nghiém thang 8/2008
Phi | Ky | Timg|KCl|H,0| C p |Pvall | ca | mg | Thanhphan co gidi
o X I (mm)
u hlgu dat
di¢n | miu | cm) pH % mglkg |  CEC (cmollkg) | <0,02 06022_ 0,2-2
oro. | 0-10 | 4251529 [ 1,16 [ 009 [0012 | 1240 [0,212]0,185 [ 0,198 | 15,24 | 2356 | 61,20
1 :
AH | D% 1418 | 491 | 074 | 006 | 0010 | 661 | 0,198 | 0,095 | 0,060 | 1639 | 2160 | 6201
oo, | 010 | 4,19 [ 516 | 1,11 [ 008 | 0012 | 1395 | 0,202 | 0157 | 0,203 | 14,71 | 25,30 | 59,99
2 -
AH 12% 417 | 491 | 073 | 0,05 | 0010 | 7,03 |0,184 | 0,069 | 0,054 | 1535 | 22,34 | 62,31
oro. | 0-10 | 423 | 543 | 1,11 | 009 | 0012 | 1351 | 0,198 | 0,180 | 0,194 | 17,42 | 23550 | 59,09
3 -
AH 12% 416 | 500 | 073 | 0,06 | 0,009 | 7,20 |0,181 | 0,075 | 0,062 | 15,78 | 24,02 | 60,19

Két qua phan tich mau thudc 3 phau dién dai dién khu vuc nghién ciru cho thay dat khu vuc thi

nghiém thudc loai dat xam Ferralic Acrrisol phat trién trén phu sa ¢ c6 cac dic tinh sau:

+ Pét dat khéng chua va kha ning trao ddi cation tot.
+ P4t c6 ham lwong dinh dudng & mic trung binh. Luong céc bon hitu co trong dat & muc trung binh.
+ Ham lugng dam (N) va 1an dé tiéu trong dét thip va giam dan theo d6 sau tang dat.
+ Thanh phan co gi6i chii yéu 1a cat va ty 1¢ sét thap, dat co két cu roi rac va kha nang gitr nudc kém.
Anh hwéng ciia bén 16t dén sinh truéng rimg.

Két qua theo di cc chi tiéu sinh truong rimg theo thoi gian dugc tong hop qua bang 3.

Bdng 3. Anh hwong ciia bon 16t phan 1an va tia canh dén sinh truwong Keo lai

Nghiém 12 thang 26 thang 35 thang 42 thang
thl’l’.c Dis Hvn TLS Dis Hvn G2 Dis Hvn G2 Dis Hvn 62
, (cm) | (m) | (%) | (cm) (m) (m) | (cm) | (m) (m) | (em) | (m) (m?)
boi chung
(P=18kg/ha) | - 87,5 8,5 8,0 52 10,2 11,8 7,5 11,6 14,1 9,6
P:§°k9’ha * 55 54 91,0 9,9 8,8 7,1 11,5 12,8 9,3 12,9 15,1 11,6
tia canh
Puatue (0,05) NS 0,012 | 0,051 | <0,001 | 0,012 | 0,072 | <0,001 | 0,039 | 0,018 | <0,001
LSD (,-0.05) 0,597 | 0,669 0,586 | 1,070 0,495 | 0,657

Bang trén cho thay, sau 3,5 nim (42 thang), & cong thirc bon P=50kg/ha két hop véi tia canh 2
lan da vuot so véi d6i ching (khong tia va 2 chi bon P =18kg/ha) vé sinh truang chiéu cao 1a 7,5 %, va
dudng kinh 10,7 % va tong tiét dién ngang 1am phan hon 20%. CAc chi tiéu sinh trudng gitra 2 nghiém
thirc nay rat cé y nghia vé phuong dién thong ke.

Anh hwéng cia bén thic dén sinh trwéng rirng

Bdng 4. Anh hwéng cia bon thac giai doan 2 ndm tuéi dén sinh trwéng cia rirng




6 thang sau bon 12 thang sau bén 18 thang sau bén

Nghiém thirc D5 Hvn Dis Hvn D13 Hvn
(cm) (m) (cm) (m) (cm) (m)

Khoéng bén 11.2 11,4 12,1 12,7 13,7 15,1
P50 11,2 11,4 12,2 12,5 13,7 14,8
P50+Basal 11,3 11,4 12,3 12,8 13,8 15,1
Pyalue (0,05) 0,800 0,876 0,695 0,142 0,872 0,593
LSD (40,05 0,398 0,256 0,385 0,330 0,645 0,803

Két qua bon thic phan khi cdy 2 ndm tudi cho thay: Sau 18 thang viéc bon thic phan 1an va tong
hop cac loai phan co ban (basal) chua c6 sy khac biét sinh trusng Dy sva Hvn cua cay gitra cac nghiém
thirc vé thong Ke.

Anh huéng cia cuong dé tia thua dén sinh trudng rirng
Bdng 5. Sinh truéng H,,va D, 3 ¢ cdc cong thirc tia thwa khdc nhau ¢ giai doan tia thwa 2 nam tuoi
theo thoi gian

Sau tia Sau tia Sau tia Sau tia Sau tia

Thoi gian Truge tia thua 3 thang 7 thang 12 thang 15 thang 19 thang
Tuoi
rung 12 19 26 30 35 38 42
(thang)
Nghlém D1,3 Hvn D1’3 Hvn | TLS D113 Hvn D1’3 Hvn D113 Hvn D1’3 Hvn D1’3 Hvn
thue (cm) | (m) |(ecm)| (m) | (%) | (cm) | (m) | (cm) | (m) | (cm) | (m) | (cm) | (m) | (cm) | (M)

T450 | 55|54 (72|73 |880| 10,5 |88 | 11,7114 | 12,8 |12,5| 14,0 |13,4| 150 | 15,0

T 600 55|54 71|72 /|871|102 |89 | 114|115 | 123 |12,7| 13,3 |13,3| 14,1 | 14,8

T1143 | 55 |54 |73 |74 |874| 99 |88 |10,7|11,4| 115 (12,8 | 12,2 [13,6| 12,9 | 15,1

bC

(RSX) 85 (80 94 (10,2 10,2 |11,8( 11,0 |129] 11,6 | 141
Khoéng tia
Puatie (005) NS | <0,001 {0,004| 0,002 |<0,001 | <0,001 | 0,007 | <0,001 | 0,006 | <0,001 | <0,001
LSD (6=0,05) 0,452 |0,395| 0,392 | 0,185 | 0,376 | 0,457 | 0,332 (0,317 | 0,288 | 0,321
Dong thai sinh trwdng Hvn cla 3 cdng thive tia Béng thai sinh trwéng DK 1,3 m cua 3 cdng thire
khac nhau so véi déi chirng tia khac nhau so v&i doi chirng
16 - 16
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12 12 ,
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Hinh 1, 2. Sinh truéng Hvn va D, 3 ¢ Cac cong thire tia thua so voi doi chimg

S6 liéu ¢ bang va hinh trén cho thiy: Sinh trudng v€ Hvn cdy ¢ 3 nghiém thic chua c6 sy khac
biét nhiéu, nhung c6 sy khac biét 10 rét so voi rung trong d6i chung.

Trong khi sinh truong vé Dy 3 c6 sy khac biét rat 13 rét & cac cong thirc tia thua, cong thirc tia dé
lai 450 cay/ha c6 lugng ting trudng vé dudng kinh vuot 16,2% so véi khong tia thua (1.143 cay/ha) va
tang 28,7% so voi rung trong doi chimg (1.143 cay/ha va khong tia canh).

Rumg trong Keo lai tia thua & tudi 2 (d13=8-9cm) va tudi 3 (dy, s=11-12cm) da cho san pham giira
ky va c6 thé ban duoc lam nguyén liéu gidy. Viéc tinh toan san lugng Iy ra gitta ky thong qua tia thua
ciing nhur tinh todn hiéu qua kinh té clia cdc phuong an s& dugc danh gia vao cudi du an.




Bing 6. Tong tiét dién ngang ciia rieng G (m*ha) 6 cdic nghi¢m thie tia thuwra

Nghiém thirc Tong tiét dién ngang G (m*ha) sau khi tia thwra
j 3 thang 7 thang 12 thang 15 thang 19 thang
T 450 3,8 4,7 5,7 6,5 7,2
T 600 4,9 5,9 7,1 8,0 8,9
T 1143 7,1 8,2 9,3 10,6 11,6
Doi chimg (PC
Rung SX k%]cg)ng t)ia 5.2 63 75 87 96
Pualve (0,05) <0,001 <0,001 <0,001 <0,001 <0,001
Téng tiét dién ngang cua [am phan
cua 3 cong thire tia thwa khac nhau so véi d6i chirng
14
12
10 -~
E 8 ////';.; *—450
s % o0
o, — ——1143
5 ——bC
0 T T T T T T T
0 6 12 18 24 30 36 42 48
Tudi cay (thang)

Hinh 3: Tong tiét dién ngang ldm phan cua 3 nghiém thirc so voi doi chirng
Két qua tinh tong tiét dién ngang 1am phan & cac nghiém thirc cho thiy: rimg trong khong tia thua
(T1143) hién V?m con G 16n nhat va thép nhét & cong thirc tia dé lai 450 cay/ha. Cong thirc tia dé lai 600
cay/ha c6 G gan bang so véi rung trong dbi chimg (ciing khong tia va bon P=18 kg/ha), nhung duong
kinh trung binh cua nghiém thire dé lai 600 ccay/ha tang hon so voi dbi chimg khoang 3,5cm va diéu nay
rit co y nghia trong kinh doanh rimg cung cép gd xé.

Anh hwéng cua thai gian tia dén sinh trudng rirng ) .
Két qua nghién ctru anh hudng cua thoi gian tia dén sinh trudng veé duong kinh than cay gitia 2
cong thtrc thi nghiém tia thua tudi 2 va tia thua tu6i 3 dugc thé hién qua bang va hinh dudi day:

Bing 7: Téng hop sanh sinh truéng rieng tia thwa tuéi 2 va tudi 3 & cdc cong thire tia khi rieng dat 42
thding tuoi

Cong thirc tia Tia thua tudi 2 Tia thua tudi 3
D;3.m) Hvn (m) | D;3 (cm) Hvn (m)
T 450 15,0 15,0 14,1 14,8
T 600 14,1 14,8 13,6 15,0
T 1143 12,9 15,1 12,8 14,8
Pyalue (0,05) <0,001 0,186 0,002 0,495
LSD (,-005) 0,258 0,405 0,426 0,617




Sinh trwéng D, 5 sau khi tia thwa & tudi 2 Sinh trwdng D, ; sau khi tia thua & tudi 3

16

16 14
1: o~ u —
r

£ 10 // —+—450 g 12 /' —+—450
o — —=-600 = re —#—600
d—' 6 _ 1143 Q 6 1143

4 4

2 2

0 ‘ ‘ ‘ 0 ; ‘ ‘

0 12 24 36 48 0 12 24 36 48
Tudi rimg (thang) Tudi rirng (thang)

,H\Inh 4,5. Anh huong cua thoi gian tia?dé’n sinh truong dwong kinh than cdy i
Két qua so sanh cho thay ¢ giai doan tuoi ring 42 thang tuoi nghiém thuc tia thua tuoi 2 va tia

thura tudi 3 ¢6 sinh trudng vé chiéu cao khdng c6 su khac biét c6 y nghia vé thong keé. Sinh truong dudng
kinh khi tia thua tudi 2 cao hon so véi tia thua tudi 3 tang 6,2% ¢ cong thuc tia dé lai 450 cay/ha; tang
3,4% ¢ cong thuc tia dé lai 600 cay/ha va su khac biét nay c6 y nghia thong ké.

KET LUAN

=

w

Str dung phan bon 16t cho ring trong keo lai t6i da & mirc 50kg P/ha két hop tia canh 2 1an ¢ 1 va 2
nam tudi va kiém soat thuc bi bang thudc diét co Round-up liéu lugng 4 lit/ha trong 2 nam dau cho
sinh trudng rieng Keo lai tét hon so véi cac cong thic chi bon 18 kgP/ha, phat don le bang thu cong
va cay giita hang trong 2 niam dau.

B6n thac b sung phan 1an va phén vi luong sau khi tia thua rirng nhu trong thi nghiém chua anh
huong rd dén sinh truong cua cy nén can tiép tuc nghién ctu.

Tia thua mng c6 tac dong rat manh mé dén sinh truéng vé duong kinh than cay ¢ mat d6 con lai 600
cay/ha va 450 cay/ha. Mat do tia thua dé xuat dé lai & giai doan ring tudi 2-3 nén 1a 600 cay/ha cho
trong rimng go xe.

Nén tién hanh tia sém & tudi 2, khi dudng kinh trung binh dat tir 8-9cm 12 tét nhat dé 1am ting duong
kinh than cay.
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STUDY ON EFFECT OF SILVICULTURE TECHNIQUES ON GROWING OF ACACIA
HYBRID PLANTATION FOR SAW LOG IN SOUTHEAST REGION
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Chris Beadle

CSIRO

SUMMARY

One of project’s objectives which was titled “Optimising silvicultural management and productivity of
high-quality acacia plantations, especially for sawlogs” (FST 2006/087) supported by ACIAR for Forest
Science Institute of Vietnam is: i) quantify the role of fertilizer, pruning and thinning to optimize tree



size, log distribution and economic returns from plantations managed for sawn timber. This paper will
introduce some of research results for above objective which was implemented in Binh Long dist., Binh
Phuoc province.

Results pointed that after 4 years planting: i) effective of fertilizer (50kg P/ha) using on trees growing in
diameter & high is bester than the applied fertilizer (18kg P/ha), ii) The additional fertilizer apply is not
effective so far and it is necessary to continue the monitoring; iii) The deference of thinning regime of
plantation at 2 & 3 years old given the growing deference in diameter and height of trees; iv) Thinning
time in plantation 2 years old is better than in 3 year old plantation.
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