Céng nghé sinh hoc & Gidéng cdy tréng
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TOM TAT

Nghién ctru anh hudng ciia bon thiic dén sinh truong va tinh dau ciia xuat xir Q15, Q16, Q23 Tram nim gan tai Ba
Vi— Ha Noi, két qua cho th?iy, phén bon da c6 anh huong ro rét dén sinh trudng cua xuit xit Q15, nhung chua ¢
anh huong rd rét dén sinh trudng ciia xuét xr Q16, Q23; phan bon khong lam thay d6i ham luong tinh dau, song
anh huong dén khdi luong 14/cay do d6 c6 anh huéng dén ning suét tinh ddu. Cong thirc bén thic st dung hidu qua
nhét cho xudt xir Q15 d6 1a 100g NPK + 200g phén hiru co vi sinh +50g voi bt véi Iv dat 257,8; luong tinh
dau/cay dat 41,58g gép 2,7 1an so véi cong thire ddi chimg (khong bén phan), 1.8-cineole dat 65,6%, xuat xt
Q23 la 200g NPK+200g phan hiru co vi sinh + 50g voi bot bot véi Iv dat 229,3, lugng tinh dﬁu/céy dat 37,8¢g
gip 5 1an so véi cong thire d6i chimg (khong bén phan), 1.8-cineole dat 66,9%. Xuit xit Q16 quéa hinh thanh
vao thang 3 ¢6 anh huong dén khdi lugng 14 trén cay, do vy anh huong dén ning xuét tinh dau, nén tranh khai
thac 1a vao thoi diém nay.

Tw khoa: Bon thiic, Melaleuca quinquenervia, tinh dau tram, tram nam gan

I. DAT VAN BE theo bdo cao cua Hang Wholesale
Aromaterephy niam 2011 tinh dau tram nam
gan co gia cao gap rudi tinh dau tram cajuput.

Nghién ctru khao nghiém giéng Tram nim
gan so sanh v6i cac xuat xr Tram gié cia ta
trong nhitng nim gan ddy da cho thiy trong 23
xuit xr Tram nim gan dugc khao nghiém tai
Ba Vi (Ha N6i), Pha Loc (Thira Thién Hué) va
Thanh Hoéa (Long An) c6 3 xuét x{r co trién
vong nhat 1a Q15, Q23 va Q16. Pay la nhing
xuat xir di dugc BO NN&PTNT cong nhan la
gidng qubc gia hodc tién bo k¥ thuat, c6 kha
ning sinh truong nhanh; trong tai Thanh Hoa
(Long An) c6 ham lugng tinh dau tinh theo
luong 14 tuoi la 1,62-1,75%, tai Ba Vi (Ha
Noi) cting dat ham lugng 1,35-1,49%; ty 1€
1.8-cineole trong tinh dau & ca 2 noi 1a 65-
75%, trong khi xuat x@ Phu Loc (Thira Thién
Hué) gidng Tram gié cua ta cung tudi sinh
truong chdm hon, ham lugng tinh dau chi 0,77-
0,99% véi ty 1& 1.8-cineole trong tinh dau tdi
da 14,5-60,7%, khong c6 hi¢u qua kinh té (Lé
binh Kha va cs., 2013).

Tuy vay, cac khao nghiém nay mdi dugc
danh gia & giai doan 4 nam tudi, chwa c6 nghién

Tram gi6 (Melaleuca cajuputi) 1a loai cay duoc
dung dé san xuét tinh dau giau 1.8 cineole, ciing la
14 loai tram dau tién duoc ding dé san xuat tinh
dAu, nén vé sau cac loai tinh dau tram giau 1.8-
cineole déu c6 tén thuong mai 13 tinh dau tram
cajeput (cajeput oil). Pay la tén chung cho cac
loai tinh dau san xuét tir cic loai tram cajuput &
cac nudc ving Pong Nam A va Tram nam gan
(Melaleuca quinquenervia) giau 1,8-cineole.

Tinh dau tram cajeput gdm nhiéu hop chit
thién nhién, trong d6 c6 thanh phan 1.8-cineole 1a
chit sat tring manh, ¢c6 mui thom diu ¢ tac dung
chita dau bung cam cim, hen suyén, co thit da
day, chéng viém, chita vét bong, xoa bop tri dau
nhtrc khép xwong va than kinh (VS Vin Chi,
1997; La Pinh M&i, 2003). Vi thé tinh dau tram 1a
loai tinh dau rit c6 gia trén thi trudng qudc té.
Tinh du tram nim gan chtra 3 nhom hop chét
chinh 1a nerolidol, linalool va 1.8-cineole,
trong d6 nhom giau 1.8-cineole 1a nhom dugc
san xuat nhidu nhat, ty 18 1.8-cineole trong
nhom tinh dau nay c6 thé 65-75%. Trong khi
tinh dau tram cua ta thudng chi 30-60%, it khi
qua 62% (Lé Pinh Kha va cs., 2008). Vi thé
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ctru bon phan thiuc dén kha ning sinh truong,
ham luong va chat luong tinh dau cua chung.

II. VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Tram ndm gan (Melaleuca quinquenervia)
vOi cac xuét xi Q15, Q16, Q23 dugc nhap tu
Papua New Guinea va Australia ¢ giai doan 4
tudi (trdng nim 2008).

2.2. Dia diém nghién ciru

- Nghién ctru bon phan tai khu khao nghi¢m
xudt xtr Tram nam gan tai d6i Cam Quy, Trung
tam Khao nghiém giéng cdy rimg Ba Vi (Ha
Nbi), noi dat nghéo dinh dudng, dat chua d6 pH
= 3,53-3,66, can bon voi dé giam bét do chua.

- bia diém chung cét tinh dau tai: Poi Cam
Quy, Trung tim Khao nghiém giéng cdy rimg
Ba Vi (Ha Noi).

- Phan tich tinh dau tai: Vién Hoa hoc céc
hop chét thién nhién - Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.

2.3. Phwong phap nghién ciru
2.3.1. Bé tri thi nghiém
Céc cong thirc phan dugc bon thuc gom:
CT1.1: 200 g NPK + 50 g voi bot/cay
CT1.2: 200 g NPK + 100 g voi bot/cay
CT2.1: 100 g NPK+200 g phan hitu co
vi sinh +50 g v6i bdt/cay
CT2.2: 100 g NPK + 200 g phan hitu co
vi sinh +100 g voi bot/cay
CT3.1: 200 g NPK + 200 g phan hitu co
vi sinh + 50 g vo6i bdt/cay
CT3.2: 200 g NPK + 200 g phan hitu co
vi sinh + 100 g voi bot/cay
CT7: Béi ching (khong bon thic).

Phan NPK duoc dung 1a loai co ty 1¢ 5:10:3.

Thi nghi¢ém bon thuc duogc tién hanh vao
thang 3/2012, b tri 4 lan lap (tdi da 7 cay/lan
lap) theo khdi ngdu nhién day du.

2.3.2. Thu thdp va xu ly so liéu

- Cdc chi tiéu sinh truéng: Chiéu cao (H)
duoc xac dinh bﬁng thudc coc do cao, duong
kinh gbc (Do) dugc do thude kep kinh & do

cao cach mat dit 10 cm, dudng kinh tan (Dt)
duoc do bang thude diy (theo huéng Pong-
Tay, Nam- Bic).

Chi s6 thé tich I, (mdt chi s6 danh gia trong
d6i vé kha ning sinh truong) da dugc ding dé
tién cho vi¢c xac dinh kha nang sinh trudng
clia tig cong thirc bén phan trong mdi xudt
xtr (L€ Pinh Kha, 2003):

I=D;H
Xdc dinh khéi lwong li/ciy

Khdi lwong 14 trung binh/cdy cia mdi
cong thuc thi nghiém, dugc xac dinh béng
cach: Can ctr vao gia tri trung binh cua céc
chi tiéu sinh trudng cta tit ca cac ciy trong 4
lan 1ap tai mdi cong thirc bén phan, va quan
sat hién truong dé chon chon cay trung binh
vé khéi luong 14 dem cén.

Xic dinh ham lwong tinh ddu trong ld twoi

Ham lugng tinh dau trong 14 tuoi dugc xéac dinh
bang phuong phap 16i cudn hoi nude c6 hdi luu
trén thiét bi chung cat tinh dau cta Hiép hoi
Duoc pham chau Au.

Phuong phép thu thip mau 14 dé xac dinh
ham luong tinh dau ctia mdi cong thirc bon phan:
La dé xac dinh ham luwong tinh dau duogc thu
theo miu gop ldy tir tit ca cic cdy trong cac
6 thi nghiém, mdi cdy ldy 3 canh ¢ 3 phan tan
(trén, gitta va dudi tan) theo mot huéng nhét
dinh (canh dugc chon phai c6 1a non va 14 gia).
Sau khi duoc dua vé phong thi nghiém, 14 tir cac
cdy duoc tron déu, lay 2 mau 14 tuoi (200
g/mau).

Xac dinh ham luong tinh dau bang cach cho
cac mau 14 trdm vao binh cau, d6 100-200 ml
nudc, dun so6i trén bép dién, tinh dau duoc kéo
theo hoi nudc, sau khi qua hé thong 1am lanh
dugc ngung tu trén buret, tiép tuc dun cho dén
lac lwong tinh dau khong ting thém nira, doc
luong tinh dau theo sb mililit (ml) dwoc thé
hién trén buret c6 chia do; tach tinh dau béng
dng ht.

Ham lugng tinh dau tinh theo 14 twoi dugc
xac dinh theo cong thuc:

HLt% = (Mx0,9)/Wt
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Trong d6: M : lugng tinh dau chung cat duoc
(tinh theo don vi thé tich)
0,9 : khéi lwong riéng cta tinh dau tram
Wt : khoi lugng 14 tuoi dem chung cét
Luong tinh dau/cay = HLt% x Khdi lugng 14
tuoi/cay
Phwong phdp phén tich thanh phan tinh dau
Phén tich thanh phan tinh diu bang phuong
phap sic ky khi phd (GC/MS). Thiét bi phan
tich 1a May sic ky khi HP 6890 ndi ghép véi
b tach song khdi phd nhanh (agilent detector)
5973. Ty 18 thanh phan tinh dau duoc xac dinh
theo ngan hang dir liéu Wiley 275 va Nist 98.

Phuwong phdp xie ly sé liéu

S liéu duoc xur Iy bang phan mém SPSS va
phan mém Excel
So sanh céc chi ti€u sinh trudng gitra cac cong
thirc thi nghiém bang tiéu chuan K cia Kruskal
— wallis:

Néu Sig (xdc sudt cia y') nhé hon 0,05cdc
chi tiéu sinh truong co sy sai khdc giita cdc
cong thir thi nghiém.

Néu Sig (xdc sudt ciia y°) Ién hon 0,05 cdc
chi tiéu sinh truong khong co sw sai khac gitra
cdc cong thir thi nghiém.

I KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hwéng ciia phan bén dén sinh truéng
xuét xir Q15, Q16, Q23 Tram nim gin

Bang 3.1. Sinh trwong ciia xudt xir Q15, Q16, Q23 Tram nim géin
tai cdc cong thirc bon phdn khdc nhau

Xuat Chi tiéu Cong thure thi nghiém Sig
x CTI.I CTI2 CT21 CT22 CT3.1 CT3.2 DC
H Xt 361 393 406 4,12 3,70 3,97 3,55
(m)  go, 14,41 21,15 20,45 18,82 26,59 22,10 23,05 0,023
Do  Xitb 6,66 7,88 7,55 71,54 6,88 7,68 6,22
(cm) qo, 1330 26,83 23,13 2748 3143 32,68 26,65 0,034
QLS Xtb 162,20 280,9 257,80 26620 212,40 283,40 157,90 (016
s% 30,70 69,50 57,60 60,50 8220 75,70 61,1 0,046
Dt Xitb 1,88 1,97 1,95 1,96 1,73 2,04 1,77
(m) g0, 16,70 30,76 21,00 2042 30,10 27,84 3048 0,157
H Xt 332 3,90 335 327 3,47 3,19 337 osn
(M) gy, 2308 21,93 27,60 2827 2042 2256 26,01 ’
Q16 Do Xib 6,10 7,49 6,45 6,33 6,73 6,70 6.34 154
©m) Sor 1826 2781 3006 2520 2148 2435 2435 ’
Iv.  Xtb 132,30 253,70 184,59 150,70 172,90 161,30  152,3 0317
S% 53,02 80,52 7740 73,70 64,00 61,68 6890 ’
Dt Xtb 1,81 2,00 1,67 1,78 1,75 1,87 L7917
(M) g, 2031 2216 2257 1850 1239 2960 17,38 '
H Xt 396 3,76 3,55 341 3,80 3,45 3,29
(m)  qo, 22,11 20,06 2541 2330 1746 2034 26,44 0,094
023 Do  Xitb 7,78 7,01 6,82 625 7,24 6,65 6,13 0130
(cm)  qo, 2841 22,80 30,25 26,90 27,39 27,02 2827 ’
v xtb 28230 2050 200,70 1543 2293 1743 1456
so 78,80 60,80 78,30 64,60 75,60 73,1 75,5 0,094
Dt Xitb 1,97 1,98 1,81 1,67 1,87 1,78 1,77
(m)  qo, 1836 19,34 20,95 28,09 24,07 2045 19,77 0,170

Ghi chi: " sig so sanh giita cdc cong thire bén phin khéng bao gom doi chimg
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Tir bang 3.1 cho thdy, xudt xit Q15 sau 1 nim
bon thiic, hau hét cac chi tiéu sinh truéng Hvn,
Dgoc, Iv (ngoai chi tiéu Dtan) déu c6 xac sudt
cta y° nho hon 0,05, diéu ndy chimg to cac cong
thirc bon phan khac nhau da c6 anh hudng dén
sinh truéng xuat xtr Q15 va hau hét cac cong
thirc bon phan déu tt hon cong thirc dbi chimg
(khong bon thuc). Khi so sanh vé chi tiéu Iv
(chi tiéu tong hop vé sinh trudng) cua cic cong
thirc bén phan (khong bao gdm dbi chung), két
qua phan tich théng ké cho thdy xac suit cua y’
bang 0,046 nho hon 0,05 diéu nay cho thiy
sinh truong ciua xuit xir Q15 dd co su khac
nhau 10 rét gitta cadc cong thirc bon phan khac
nhau, tuy nhién do 1a sy khac bi¢t gilra cong
thire CT1.1(200 g NPK + 50 g voi bdt) va cac

cong thuc con lai CT1.2 (200 g NPK + 100 g
voi bot), CT2.1(100 g NPK+200 g phan hiru
co vi sinh +50 g voi bot), CT2.2 (100 g NPK +
200 g phan hitu co vi sinh +100 g voi bot),
CT3.1 (200 g NPK + 200 g phan hitu co vi
sinh + 50 g voi bot), CT3.2 (200 g NPK + 200
g phan hitru co vi sinh + 100 g voi bot).

Dbi voi xudt xir Q16, Q23, sau 1 nim bon
thiic, cac chi ti€u sinh truéng Hvn, Do, Iy, Dian
déu co x4c suét cua y* 16n hon 0,05 diéu nay
chung to cac cong thirc bon phan khac nhau chua
anh huong rd rét dén sinh trudng cta xudt xir
Q16 va Q23.

3.2. Anh huéng ciia phan bén dén ham lwong
tinh diu va ti 1é 1.8 cineole trong tinh dau
ciia xuit xir Q15, Q16, Q23 Tram nim gin

Bang 3.2. Ham lwong tinh dau ciia xudt xir 015, 016, 023 Tram nam gan
tai cdc cong thirc bon phdn khdc nhau

Xuat Chi tieu Cong thire thi nghiém
XU CTI.1 CTl12 CT21 CT22 CT3.1 CT32 DC

Hlt (%) 131 128 126 1,39 1,35 124 131
Kla (Kg) 140 220 330 1,40 1,50 2,30 1,20

QIS Lid/cay (o) 1827 2822 41,58 19,40 2025 2846 15,66
Do vuot (1an) 120 1,80 270 120 1,30 1,80 1,00
1.8 cineole (%) 65,10 66,90 6560 6740 6630 66,10 67,0
limonen (%) 477 471 509 473 4,95 472 A7
Hit (%) 1,08 090 090 099 0,99 0,95 0,95

o1 Kla(Ke) 220 090 040 0,70 1,30 1,00 1,10
Ltd/cay (g) 23,76 8,10 3,60 693 12,87 9,45 10,40
Do vuot (1an) 230 0,80 030 070 1,20 0,90 1,00
Hlt (%) 124 126 133 124 1,35 122 1,26
Kla (Kg) 140 220 0,80 1,00 2,80 2,60 0,60

Q23 Ltd/cay (g) 17,30 27,70 10,60 12,40 37,80 31,60 7,60
D6 vuot (an) 230 3,70 1,40 1,60 5,00 420 1,00
1.8 cineole (%) 66,50 6330 64,40 64,10 66,90 6570 66,00
limonen (%) 453 441 474 474 4,59 496 427

Ghi chii: Hit: Ham lwong tinh dau. KLa: khoi lwong ld trung binh/cdy, Ltd/cdy: Lwong tinh dau trung binh
trén cdy, Do vuot: La do vieot luong tinh dau trén cdy cua cdc cong thirc bon phdn so voi cong thiic doi chung

Tir bang 3.2 cho thdy, ¢ xuit xit Q15 bon
phan khong lam thay d6i 16n ham lugng tinh
dau (dao dong tir 1,24-1,39%) va ti 1& 1.8
cineole (déu dat tiéu chuan chét luong tinh dau
tram thé giéi 1a 1.8cineole trén 65%). Song cac

cong thirc bon phan ¢ anh huong 16n dén khdi
luong 14/cay, chinh diéu nay da lam cho luong
tinh dau/cay thay doi kha 16n giita cac cong
thirc bon phan khac nhau, gitra cdc cong thuc
bon phén vé6i cong thire dbi chimg.
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Khi so sanh lugng tinh dau/cay (Ltd) cua
cong thirc CT1.1(200 g NPK + 50 g voi bot) va
cong thire va CT3.1 (200 g NPK + 200 g phan
hiru co vi sinh + 50 g V6i bot) cho thiy cung
su dung 200 g NPK + 50 g voi bot, nhung
thém 200 g phan hiru co vi sinh khong lam
thay d6i dang ké Ltd (cu thé: cong thirc bon
phan CT1.1 c6 Ltd dat 18,27 g, va Ltd cua
cong thuic bon phan CT3.1 dat 20,25 g). Mat
khac, so sanh vé chi tiéu Ltd cia cong thirc
CT1.2 (200 g NPK + 100 g voi bot) vdi cong
thire CT3.2 (200 g NPK + 200 g phan hitu co
vi sinh + 100 g vo6i bot) cung 200 g NPK + 100
g voi bot nhung thém 200 phan hitu co vi sinh
cling khong 1am thay d6i dang ké Ltd cu thé:
Ltd/cay cia cong thuc CT1.2 dat 28,22 g,
Ltd/cay cua cong thirc CT3.2 dat 28,46 g. Tom
lai, cung st dung 200 g NPK+ 50-100 g
voi/cdy bon thém 200 g phan hitu co vi
sinh/cay khong 1am thay doi 16n Ltd cia xuat
xur Q15.

Nhu vay, khi nghién ctru anh huong cua céc
cong thirc bon phan dén sinh truong, ham
luong va ti 1€ 1.8 cineole cua xuét xir Q15 cho
thiy co thé sir dung cong thirc bon phan CT1.2
1a phu hop.

Dbi v6i xuat x Q16, ham luong tinh dau
trong 14 khong co su bién dong 16n giita cac
cong thirc thi nghiém, song khdi luong 1a/cay
va luong tinh dau/ciy bién dong kha 16m, co
dén 4 cong thuc bon phan (CT1.2, CT2.1,
CT2.2, CT3.2) déu c6 nho hon cong thic dbi
chimg vé cac chi tiéu nay. Cong thirc CT3.1 ¢
luong tinh dau/cay chi dat 12,87g vuot cong
thire ddi chimg khong dang ké (chi dat 1,2 lan.
Bén canh d6 cong thic CT1.1 (200 g NPK +
50 g voi bot) co khdi luong la/cay va ham
lwong tinh dau cao nhit tuong tmg dat 2,2 kg
va 23,76 g (lwong tinh dau/cdy vuot 2,3 lan so
v6i cong d6i ching). Tuy nhién c6 mot hién
twong can xem xét trude khi co nhitng két luan
cu thé d6 1a tai thoi diém (thang 3/2013 sau
mot nam bon thac), qua thu thap sb lieu, két
qua quan sat ngoai thuc dia cho thdy, xuat xu
Q16 ra qua rit nhidu, qua xuét hién & vi tri
gitta canh, 1a chi c6 & vi tri dau canh va gbc

canh, do d6 c¢6 anh huong dén khdi luong
1a/cay. Nhu vay, khi khai thac 14 1an dau (trudc
khi chuyén dén thoi ky kinh doanh chdi), dé
nang cao ning sudt tinh dau, can tranh khai
thac vao thoi diém cdy dang ra qua. Tu hién
tuong ndy tac gia khong tién hanh phan tich
chét lugng tinh dau cho xuét x{ nay.

Pbi voi xudt xir Q23, cac cong thirc bon
phan déu c6 khdi luong lé/cay va luong tinh
dau/cay déu cao hon so voi cong thirc dbi
ching. Dac biét 1a cong thue CT3.1(200g NPK
+ 200g phan hitu co vi sinh + 50 g voi bdt) co
luong tinh dau/cay cao nhét (dat 37,8 g/cay) va
gip 5 1an so v6i cong thirc ddi chimg, tiép dén
la cong thuc CT3.2 (200 g NPK + 200 g phan
hitu co vi sinh + 100g vo6i bot) cho lugng tinh
dau/cdy dat 31.9g, gip 4,2 lan so véi ddi
chtng, dong thoi ca 2 cong thirc bon phan nay
déu co6 ti 1& 1.8 — cineole trong tinh dau trén
65% dat tiéu chudn chit luong tinh dau tram
ctia thé gioi (ti 18 1.8-cineole twong Umg dat
66,94% va 65,71%). Cac cong thirc bon phan
CT1.2, CT2.1, CT2.2 déu cho ti 1& 1.8 cineole
trong tinh dau (twong tmg dat 63,31%, 64,38%,
64,98%) dudi 65% khong dat tiéu chudn chat
luong tinh dau cua thé gioi. Nhu vy, mac du
phan bon chua anh huéng rd rét dén sinh
trudng, ham luong tinh dau trong 14 cua xut
xtt Q23, song c¢6 anh huéng dén khéi luong
la/cay, do d6 anh huong 16n dén luwong tinh
dau/cay. Cong thirc bon phan c6 hiéu qua nhat
do 1a CT3.1.

IV. KET LUAN

- Phan bon c6 nhiing tac dung riéng biét dén
sinh truéng cla ting xuit xr tram nim gan:
Phan bon da ¢6 anh hudng rd rét dén sinh truong
ctia xuat xr Q15, nhung chua c6 anh hudng 1d
rét dén sinh trudng cua xuat xtir Q16, Q23.

- Phan bon khong 1am thay ddi ham lwong
tinh dau, song anh huong dén khéi luong la/cay
do d6 c6 anh hudng dén ning suét tinh dau.

- Cong thtrc bon thuc st dung hi¢u qua cho
xuat xir Q15 d6 1a CT2.1 (100 g NPK+200 g
phan hiru co vi sinh +50 g voi bdt).
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- Xuit xtr Q16 qua hinh thanh vao thang 3,
nén anh huong dén khéi luong 14 trén cay do
vy anh huong dén ning xuét tinh dau, do do6
tranh khai thac 14 vao thoi diém nay.

- Cac cong thirc bon thic co hidu qua ddi
v6i xuat xir Q23 d6 1a CT3.1 (200 g NPK+200
g phan hiru co vi sinh + 50 g v6i bot).
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EFFECT OF FERTILIZING ON THE GROWTH, OIL CONTENT AND OIL
QUALITY OF SOME Melaleuca Quinquenervia PROVENENCE
AT BA VI-HA NOI

Khuat Thi Hai Ninh, Nguyen Thi Thanh Huong

SUMMARY

Research on the effect of top dressing on the growth and essential oil of Melaleuca quinquenervia provenence
Q15, Q16, Q23 at Ba Vi - Ha Noi. The results of research showed that fertilizer had significant effect on the
growth of Melaleuca quinquenervia provenence Q15, but no significant effect on the growth of Melaleuca
quinquenervia provenence Q16, Q23. Fertilizers do not change oil content, but affect the amount of leaves per
plant so effect on the essential oil yield directly. The formula uses top dressing effective for Melaleuca
quinquenervia origin Q15 are 100 gram NPK +200 gram microbiological oganic fertilizer + 50 gram powdered
lime with Iv to be reached 257.8; the amount of essential oil per plant are reached 41.58 gram, increasing 2.7
times with control formula (without fertilizer), 1.8-cineole to be reached 65.6% and Melaleuca quinquenervia
origin Q23 is 200 gram NPK+ 200 gram microbiological oganic fertilizer + 50 gram powdered lime with Iv to
be reached 229.3, the amount of essential oil per plant are reached 37.8 gram, increasing 5 times with control
formula (without fertilizer). Melaleuca quinquenervia provenence Q16 fruits are formed on March, so effect on
the amount of leaves on the trees, so affected to the essential oil yield, thereby avoiding to exploit Melaleuca

quinquenervia leaves at this time.
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