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ANH HUONG CUA CAC NONG PQ NPK TGI SINH TRUONG VA MOQT SO
CHI TIEU SINH Li CUA CAY LAN DENDROBIUM LUN (Dendrobium sp.)

Cao Phi Bang"", Tran Thi Thanh Huyén? Chu Thi Bich Ng()cl, Tran Thi Mai Lan', Nguyén Thi
Thanh Huwong', Lé Thi Man', Nguyén Phwong Quy’, Trin Trung Kién', Bui Thi Hai Yén®
Truong Dai hoc Hing Vwong, Truong Dai hoc Su pham Ha Néi,

3Tvuwong Phé thong lién cap Chat lwong cao Hing Virong

TOM TAT

Dinh dudng c6 anh hudng 16n t6i sinh truong, sinh 1i cua thuc vat. Cong trinh nay hudng téi
nghién ctru anh huong cua cac ndng d6 NPK t6i sinh trudng va mot sd chi tiéu sinh 1i ctia cdy lan
Dendrobium I0n (Dendrobium sp.). Trong nghién ciru nay, mot sé ndng d6 phdi hgp NPK khac
nhau dugc phun qua 14 gém cac cong thirc thi nghiém CT1 (10:30:10), CT2 (10:10:30), CT3
(6:30:30), CT4 (10:30:30). Két qua nghién ciru cho thdy rang ca bon nong do phdi hop NPK déu
¢6 tac dong tich cuc ddi véi sinh truong chiéu cao than, chiéu dai va chiéu rong 14. Dong thoi, ham
lwong chét kho trong cay lan Dendrobium lin ciing cao hon & cac cong thirc ¢6 xtr li ndng do phdi
hop NPK so véi & cong thire ddi ching. Bén canh d6, su ting ham lwong chlorophyll a,
chlorophyll b, chlorophyll téng s& va carotenoid trong 1a ciing duoc quan sat ¢ cdy lan
Dendrobium lun duge xu 1i NPK so véi ¢ cdy khong duge xu li. Trong d6, nong do pho1 hop
NPK=10:30:30 c6 tic dong tich cuc nhét t6i sinh trudng, ham lwong chat kho va ham luong sc to
quang hop cia ciy lan Dendrobium lin. Két qua nghién ctru nay goi y ndng do phdi hop
NPK=10:30:30 ¢6 thé dugc sir dung trong chim soc phong lan Dendrobium lun.

Tw khéa: Sinh Ii thuc vit; n&ng s phoi hop NPK; Dendrobium lin; ham luwong sdc to quang hop;
ham lweong chat khé; sinh truong.
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EFFECTS OF NPK CONCENTRATIONS ON GROWTH
AND SOME PHYSIOLOGICAL INDICES
OF MINIATURE DENDROBIUM ORCHID (Dendrobium sp.)
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ABSTRACT
Nutrient has an important influence on growth and physiology of plants. This work aims to study
on effects of NPK levels on growth and some physiological indices of miniature Dendrobium
(Dendrobiumsp.) In  this  study, four NPK levels  were applied by foliar spraying
on Dendrobium plants, including CT1 (10:30:10), CT2 (10:10:30), CT3 (6:30:30), CT4
(10:30:30). The results showed that all four NPK levels had significantly positive effect on plant
height, leaf length and leaf width. Dry biomass content of NPK treated miniature Dendrobium
plants was higher than non treated ones. In addition, an increase in content of
chlorophyll a, chlorophyll b, total chlorophyll and carotenoid was observed in leaves
of NPK treated plants in comparison to non-treated plants. NPK=10:30:30 levels had the most
positive effect on growth, dry biomass content and photosynthetic pigment contents of
miniature Dendrobium plants. These study results suggested that NPK=10:30:30 could be used in
producing miniature Dendrobium orchids.
Key words: Plant physiology; NPK; miniature Dendrobium; photosynthetic pigment contents;
growth; dry biomass content
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1. Mé diu

Dendrobium lun 1a dong hoa lan mdi, dang
dugc nudi trong nhiéu véi dic diém than lun,
sai hoa va ra hoa quanh nam. Cac dong lan
Dendrobium lan vén 1a céc dong lan lai, dugc
tao ra theo nhu cau ciia ngudi tidu dung [1, 2].
Phén bon c6 vai trd 16n dbi v6i sinh truong va
sinh 1i cdy trong. Nhiéu nghién ctru anh
huéng ctia phan bon t6i sinh truong ctua cdy
phong lan di dugc tién hanh. Wang (2007)
[3] d4 tim hiéu anh huong cua cac nong d6 K
toi sy sinh truong cua lan Phalaenopsis
Taisuco Kochdian tring va nhan thdy ring
sau tam thang, cac noéng d6 K* khong tac
dong t6i sb lwong 1a méi. O trén gia thé réu,
su ting ndng d6 K* lam ting chiu dai va
chiéu rong cua 14 lan HO diép. Tham chi, ¢
cong thirc khong bd sung K hodc b sung &
ndng d6 50 mg/l, 1a ciy cé triéu chimg vang
héa, hoat to. Nguyén Thi Kim Ly va cs
(2010) [4] da nghién ctu anh hudng cua cac
bién phap bén phan dén sinh truéng phat trién
cta lan Ho diép HL3 va nhan thdy rang phan
bon tu ché ciing nhu ché phim Grow more
v6i ty 18 N:P:K khic nhau anh huong dén
sinh truong cua cdy lan H6 diép HL3 & cac
giai doan khac nhau. Phan bon Growmore
(N:P:K=30:10:10) véi liéu luong 1,5 g/l tudi
7 ngay/lan 13 thich hop nhit véi cdy 6-12
thang tudi, phan Growmore (N:P:K =
20:20:20) v6i lidu lwong 1,5 g/l tudi 7
ngay/lan 1a thich hop nhat v6i con cay lan do
tudi ngoai 12 thang dén trudc ra hoa. Tuong
tw, mot sb nghién ciru anh hudng cia phan
bon dbi voi sinh truong mot sé loai lan
Dendrobium ciing da dugc bao cao. Bichsel et
al. (2008) [5] da bao cdo rang phan boén voi
ham lugng 100 mg/l N, 25 mg/l P, and 100
mg/l K thich hop nhéat d6i voi su sinh truong
cia lan Dendrobium cv Red Emperor
‘Prince’. Anitha va Kannan (2015) [6] cling
b4o cao rang phan bén véi ty 18 30:10:10
(N:P:K) cho hiéu qua cao nhat déi véi su sinh
trudng va ra hoa cua lan Dendrobium cv
Earsakul. Tuy nhién, phan bon voi ty ¢

20:20:20 ciing giup hoa nd sém va ting chat
lugng hoa. Khi nghién ctru cac ché pham
N:P:K khéc nhau t6i sinh trudng cua ciy lan
Dendrobium cv. Sonia 17, Patnaik et al. da
cho thay ché pham N:P:K 20:10:10 lam ting
dién tich 14, chiéu cao cy, sd lugng chdi va
duong kinh chdi sau 270 ngay trong cao nhat
so v6i cac ché pham N:P:K khéc [7]. Gan
day, Sudeep et al. bao cio rang ché pham
N:P:K=2:6:2 1am ting sinh truéng chiéu cao
chdi, s6 gia hanh, sé luong 14 va dién tich 1a
so voi cac ché pham N:P:K khac [8]. Nhu
vay, ché d6 dinh dudng c6 anh hudéng nhiéu
dén sy sinh truong cta phong lan. Tuy nhién,
anh hudng cua cac ché pham N:P:K dén sinh
trudng cua cady Dendrobium lun con it dugc
bao cao.

2. Vit liéu va phwong phap nghién ctru

2.1. Vit liéu

Cay lan Dendrobium 10n ¢6 ngudn gdc nudi
cdy md (Thai Lan) 06 thang tudi dwoc st
dung lam vat liéu nghién ctru.

2.2. Bé tri thi nghi¢m

Cay lan Dendrobium lin 12 thang tudi dugc
xtr 1i voi cac ché pham NPK véi ty 1& khac
nhau (dwoc tao ra tir phan bon 14 dang rin
Growmore 20:20:20 va Growmore 6:30:30)
gdbm cic cong thac thi nghiém CTI
(10:30:10) (1ay 10 g phan 20:20:20 tron déu
v6i 6,773 g NaH,PO,); CT2 (10:10:30) (lay
10 g phan 20:20:20 tron déu véi 6,33 g KCl);
CT3 (6:30:30); CT4 (10:30:30) (lay 10 g phan
6:30:30 tron déu vai 1,14 g NH;NO;). O cong
thie dbi chimg (CTO0), cdy chi duoc tudi
nude. Mdi cong thie gdm 3 1an ldp lai, mdi
lan 13p lai gdbm 10 cdy. Phan NPK duoc phun
1én bé mit 14, mdi 1an phun 50 ml/cong thic
(30 cay), phun dinh ky 1 1an/tudn.

2.3. Phwong phdp xdc dinh chi tiéu sinh
truwong va sinh li

Chiéu cao cdy, chiéu dai va chiéu rong la
duogc do bang thudc Palmer ki thudt (Mitutoyo
digimatic micrometer, Nhat). Sinh truong
twong ddi cua cdy lan Dendrobium lun duoc
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tinh bang cach lay gia tri sinh truong tai thoi
diém nghién ctru (ngay 28; 56 va 84) so véi
thoi diém trude xur 1i [9]. Ham lwong nudc va
ham lugng chét kho duoc xac dinh bﬁng cach
can khéi luong tuoi v6i can ki thuat (Pioneer
TM, Ohaus Corp., M¥), sau do cdy duoc sy
khé & 80 °C trong 48 h dén khéi luong khong
d6i, can khdi lwong kho. Ham luong nudc va
chat kho 1a ty 18 % ctia nude va % chit kho cua
khdi Iugng twoi [9]. Sic t6 quang hop duoc
tach bang dung dich aceton 80% (Westen,
1984), quang ph6 hap phu cua dich chiét duoc
do ¢ cac budc song 663 nm, 647 nm va 470
nm biang miy quang phd hip phu UV-VIS
GENESYS  10uv  (Thermo Electron
Corporation, My) dé xac dinh ham luong trong
mo 1a theo phuong phap dugc md ta baoi [9].
Mdi cong thirc phan tich 3 mau lip lai.

2.4. Phan tich théng ké

S liéu dugc xur li thong ké trén Excel 2010.
Su khac biét gitta cac gia tri trung binh dugc
kiém tra bang test Duncan & a=0,05 [9].

3. Két qua va thao luan

3.1. Anh huéng ciia cic néong dp NPK t6i
mot so chi tiéu sinh truong cia cdy lan
Dendrobium lun

Chiéu cao than 13 mot trong nhiing chi tiéu
sinh trudng co ban ¢ thuc vat. Két qua nghién
ctru anh huong ctua nong do NPK dén sinh
truong chiéu cao than dugc thé hién trong hinh
1. O thoi diém 28 ngay sau xur li, sy ting
truong chidu cao cdy lan Dendrobium lun &
céc cong thire 6 xir li cac nong do NPK déu
cao hon so véi & cong thic ddi ching. Trung
binh, su ting truong chidu cao cdy & cong thirc
CTO chi dat 2,98 mm trong khi ¢ céc cong
thire CT1, CT2, CT3 va CT4 lan luot dat 3,77
mm, 4,66 mm, 4,64 mm va 4,85 mm. Sy tdng
cao nhit dugc quan sat & cong thic CT4
(NPK=10:30:30). Tuong tu, & thoi diém 56
ngay sau xur li, sy ting chidu cao cdy & cic
cong thirc CT1, CT2, CT3 va CT4 déu cao hon
s0 véi & cong thirc CTO, mic ting cao nhit &
cong thirc CT4, cao gp 2,2 1an so véi & CTO.

Pén ngay 84, sy tang chiéu cao than & cac
cong thirc ¢6 xir li dinh dudng déu cao hon &
cong thie ddi chung, su tang chiéu cao than &
céc cong thirc CT1, CT2, CT3 va CT4 lan luot
bang 1,72 ; 1,81 va 2,58 lan so v6i & CTO.

(moun) ac

T0 aCT! GCT? acCT? aCT4

Hinh 1. A7n‘h hieong ciia cdc nong dé NPK t6i ting
trudng chiéu cao than ciia cdy lan Dendrobium Itn
Tuong tu nhu chiéu cao than, chiéu dai 14 ciing
¢6 su ting truong khong gidng nhau gitta &
cong thire dbi chimg va & cac cong thire ¢ xir
li ndng do6 NPK (hinh 2). O ca ba thoi diém
nghién ctru, su ting chidu dai 14 & cac cong
thirc CT1, CT2, CT3 va CT4 ludn cao hon so
v6i & cong thirc CTO. Su ting chidu dai 14 16n

nhét ciing dugc quan sat & cong thire CT4.

(mum}
10 acTo eCT) 86CTI aCTs BCT4

L)

H "oy
Hinh 2. A)nh‘ huong ciia cdc nong dg NPK t6i ting
truong chiéu dai la cua cdy lan Dendrobium l0n
Anh huong cia cac ndng dd NPK khac nhau
d6i voi sinh truong chiéu rong 14 duoc thé hién
trong hinh 3. L4 ciy c6 su ting truong chiéu
rong & cac cong thirc c6 xir 1i ndng d6 NPK
cao hon so v6i & cong thirc dbi chimg & ca ba
thoi diém nghién ctru. O thoi diém ngay 28, su
tang truong 14 theo chiéu rong manh nhét ¢ hai
cong thuc CT4 (NPK=10:30:30) va CT3
(NPK=6:30:30). Dén ngay 56, su ting trudng
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theo chiéu rong 14 & cong thirc CT4 manh hon
s0 VGi & cac cong thirc con lai. Dén ngay 84,
su ting truong theo chidu rong 14 16n nhat &
cong thirc CT4, ké tiép lan luot 1a cac cong
thue CT3, CT2, CT1 va CTO.

(pe2en)

acTy acTl acT? |cT: acT4

Hinh 3. Anh huéng ciia cdc nong d¢ NPK khac
nhau toi tang truong chiéu rong la cua cdy lan
Dendrobium Itn
Céc két qua nghién ctru sy ting truong chiéu
cao than, chiéu dai 14, chiéu rong 14 cho thiy
rang ndng do NPK 10:30:30 c6 tac dong lam
taing sinh trudng ciy lan Dendrobium lun
manh nhét trong sd cac ndng d6 NPK nghién
ctru. Nong d6 nay c6 ham lugng P,0s va K,0
cao trong khi ham lugng N thip. Trong
nghién ctru cta Patnaik et al. trén ddi twong
Dendrobium cv. Sonia 17, nong do NPK véi
ty 1€ 20:10:10 (ham lugng N cao) lam tang
chiéu cao cay, dién tich la va s6 chdi cling
nhu sé gia hanh/ciy cao hon so véi cac ndng
do NPK khac (20:20:20; 20:20:10; 10:20:20),
tham chi cao hon ca cac nong d6 NPK két
hop véi gibberellin (GA3 ¢ nong do 200
ppm) va Benzyladenin Purin (BAP & nong do
40 ppm) [7]. Trong khi d6, Sudeep et al. chi
ra ndong d6 NPK=2:6:2 c6 tac dong téi sinh
truong sinh dudng (chiéu cao cay, sé chdi, sb
gia hanh, kich thudc 14) cua cay lan
Dendrobium cv. Sonia 17 cao hon so véi céc

ndng d6 NPK khéc [8].

3.2. Anh huwéng ciia cdc nong dp NPK t6i
ham lugng nwdc va ham lwgng chit khé ciia
cay lan Dendrobium lun

Két qua nghién ciru ham luong nudc cia cay
lan Dendrobium lun duéi anh hudng cia cac
noéng d6 NPK (Hinh 4) cho thdy rang ham

luong nudc cua ciy lan d6i ching luén cao
hon céc ciy lan duoc xir i NPK. O ngay 28,
ham lugng nudc trong cay lan & cong thuc
CTO dat mirc 96,17% khdi luong tuoi trong
khi gid tri ndy & cac cong thuc CT1, CT2,
CT3 va CT4 chi 1an lugt dat 94,11%; 93,91%;
93,31% va 93,65%. Dén ngay thir 56, ham
luong nudce trong cdy Dendrobium lun ¢ cong
thirc CTO giam xubng con 94,94% thi gia tri
ham lugng nudc ¢ cac cong thuc CT1, CT2,
CT3 va CT4 chi lan luot dat 91,02%; 91,67%;
91,76% va 90,31%. O thoi diém ngay tht 84,
ham lugng nudc trong cdy giam xudng con
88,80%; 87,87%; 87,87% va 86,57% nudc ¢
cac cbng thac CT1, CT2, CT3 va CT4 trong
khi van dat gi tri 94,88% & cong thirc CTO.

pCT0 @CTl mCT2 8CT3 aCT4

3 95 4 b b

B
2
i
=

Hinh 4. Anh hwéng ciia cdc nong dé NPK téi ham
lwong nude cia cdy lan Dendrobium lun
Nguoc lai, ham lwong chit kho trong cay
Dendrobium (Hinh 5) ¢ cac cong thirc co xir
If NPK cao hon so v6i ¢ cong thire ddi ching
& ca ba thoi ki nghién ctru. Ham luong chat
kho twong duong nhau gitra cac cong thirc xt
li NPK & ngay thir 28. Pén ngay thir 56 va
ngay thir 84, ham lugng chat kho cao nhat &

cong thirc CT4.

15 oCT0 @CTl aCT2 acTi =CT4 s

b

54 ngiy

Hinh 5. Anh huong ciia cic nong do NPK t6i ham
luong chat khé ciia cdy lan Dendrobium Iun
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Mot sb nghién ciru dd danh gia cac chi tiéu sinh truong ciia cay lan Dendronbium nhu chiéu cao

cy, sb choi, sd gia hanh, kich thudc 14 dudi anh huong cua ndng do NPK [7, 8], tuy nhién, nghién

ctru vé anh hudng cua NPK t6i ham luong nude va chat kho cua phong lan Dendrobium con chua

duoc bao cao.

3.3. Anh hwéng ciia cdic nong dp NPK téi ham lwong sic to6 quang hop cia cdy lan

Dendrobium lun

Chlorophyll va carotenoid Ia cac loai sic t6 quang hop chu yéu & thyc vat bac cao. Trong nghién

ctru nay, ham lugng chlorophyll va carotenoid cta cay lan Dendrobium lun dd dugc xac dinh

(Bang 1 va Hinh 6).

Bang 1. Anh hirong ciia C4C nong do NPK toi ham lwong Chlorophyll ciia cdy lan Dendrobium 10n
Sicto _ Chlorophyll a (mg/g I4 twoi) Chlorophyll b (mg/g 14 twoi) Chlorophyll a+b (mg/g 14 tuoi)

Cong thir 28ngay 56ngay 84ngay 28ngay 56ngay 84ngay 28ngay 56ngay 84 ngay
CT0 0,67°+0,070,99° + 0,050,78% + 0,04 0,33+ 0,02 0,47°+0,03 0,42° +0,021,00° + 0,08 1,46° + 0,08 1,20° + 0,05
CT1 1,15°+0,061,25°+0,020,85°+0,020,52° + 0,06 0,79* +0,02 0,47°+0,021,68°+0,112,04° + 0,04 1,33° + 0,04
CT2 1,18°+0,031,23°+0,031,21° +0,040,51°+ 0,01 0,75" + 0,04 0,66 + 0,04 1,69 + 0,031,99" + 0,031,87° + 0,07
CT3 1,51%+0,101,77°+0,021,17° £ 0,040,55° £ 0,02 0,79° + 0,03 0,67* +0,06 2,06" + 0,092,56* + 0,031,85" £ 0,05
CT4 1,44° +0,031,90° + 0,031,45" +0,010,67°+ 0,04 0,71°+0,04 0,69°+0,032,11*+ 0,06 2,62° + 0,06 2,14 + 0,04

O ngay thtr 28 sau xur 1i ndng d6 NPK, ham
lugng chlorophyll a & cac coéng thac thi
nghiém déu cao hon so v&i ¢ cong thirc dbi
chimg. Ham luong chlorophyll a cao nhat ¢
hai cong thiac CT3 va CT4 (cao hon 2,2 va
2,1 1an so voi & CTO), tiép d6 1a & hai cong
thire CT1 va CT2 (cao hon 1,7 va 1,8 lan so
vdi 6 CTO0). Tuong tu, & ngay thir 56 va ngay
thr 84, ham lugng chlorophyll a & cac cong
thirc ¢6 xtr li ndng d6 NPK ciing déu cao hon
s0 voi & cong thire ddi chimg. Trong d6, ham
lwong chlorophyll a trong cay lan
Dendrobium lin cao nhat ¢ cong thirc CT4,
ké tiép 1a cac cong thirc CT3, CT2 va CT1. O
ngay thtr 56, ham lugng chlorophyll a & cac
cong thuc CT1, CT2, CT3 va CT4 cao hon so
véi ¢ cong thuc CTO lan luot 1a 1,27; 1,25;
1,78 va 1,92 lan. Cac gia tri ndy & ngay thir
84 lan luot 12 1,09; 1,55; 1,51 va 1,86 lan.

Viéc bd sung NPK qua 14 ciing 1am ting ham
luong chlorophyll b va chlorophyll téng sd
(a+b) trong cay lan Dendrobium lun. Ham
luong chlorophyll b cao nhat & cong thirc
CT4 & cac ngay thir 28 va 84. O ngay thi 56,
ham lugng sic td nay cao nhat & hai cong
thiee CT1 va CT3. Tuy nhién, su sai khac vé
ham lugng chlorophyll b giita cac cong thic
¢6 xir i NPK & thoi diém nay 1a rat it. O ngay

thir 28 va 56, ham lugng chlorophyll a+b cao
nhat & hai cong thirc CT3 va CT4, ké tiép 1a
hai cong thirc CT1 va CT3. Dén ngay thi 84,
ham lugng chlorophyll a+b trong 14 cay lan
Dendrobium Iun cao nhit & cong thic CT4,
ké tiép 1a cac cong thie CT2, CT3 va CTI.
Khi so vé6i & cong thiac CTO, ham lugng
chlorophyll a+b ¢ cac cong thuc CT, CT2,
CT3 va CT4 lan luot cao hon 1,10; 1,56; 1,54
va 1,78 lan.

ocTo sCTt 2012 =CT3 ucTe

rotenol

28 6
Hinh 6. Anh hwéng ciia cdc nong dé NPK téi ham
luong carotenoid cia cdy lan Dendrobium lun
Nhin chung, ham lugng carotenoid trong cay
lan Dendrobium ¢ hau hét cac cong thirc co
xtr 1i NPK cao hon ¢ cong thirc dbi chimg. O
ngay thir 28, ham lugng sic td ndy cao nhét &
hai cong thirc CT3 va CT4; ké dén 1a & cong
thirc CT2, thap nhat ¢ hai cong thirc CTO va
CT1. Pén ngay thtr 56, ham lugng carotenoid
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van cao nhat ¢ hai cong thuc CT3 va CT4,
nhung thap nhét & cong thire CT1. Tuy nhién
su khac nhau gitta ham lugng carotenoid
trong cay lan Dendrobium lun giira cac cong
thiec CTO, CT1 va CT2 khong nhiéu. Pén
ngay thtr 84, ham lugng carotenoid cao nhét &
ba cong thue CT2, CT3 va CT4, ké tiép 1a &
cong thire CT1 va thap nhét ¢ cong thirc CTO.
Két qua nghién ctru vé ham luong sic td
quang hop phui hop véi két qua nghién ciu
mot s& chi tidu sinh truong cta ciy lan
Dendrobium lun & phia trén. Ham lugng sic
td quang hop cao hon khi cay duoc xir i NPK
dd gitp cdy sinh truong tét hon. Pong thoi
cling thuc ddy su tich lily chéat kho trong cay
manh hon.

4. Két luan

B sung cac ndng d6 NPK da 1am ting mot sd
chi tiéu sinh truong (chiéu cao than, chidu dai
va chiéu rong 14), ting sy tich lity chit kho
cling nhu 1am ting ham luong sic t6 quang
hgp (chlorophyll va carotenoid) ¢ cay lan
Dendrobium lin. Nong d6 NPK=10:30:30 ¢
hi€u quéa cao hon so véi cac néng d6 con lai.
Lo&i cdm on

Cong trinh nay duogc tai trg kinh phi tir Uy
ban nhan dan tinh Pht Tho trong khudn kho
dé tai NCKH cép tinh c6 md sb 06/PT-
KHCN.PT/2017.
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