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Mot hé thong khi canh tu thiét ké dya trén mé hinh cua
Farran va Mingo-Castel (2006). M6 hinh dugc thuc hién trong
mot khoang nuéi hai cap. Khoang trén cho phan than cdy phat
trién vi anh sang bure xa truc tiép ctia nha mang va khoang dudi
khép kin dé cung cap dinh dudng cho ré. Sira thanh: Mt phang
trong cdy hinh tron ¢6 duong kinh 75cm. Cac canh gidm dinh
lang duoc tao ré voi ki thuat nhung séc trong Sglay bang dung
dich NAA 2000mg/1 trudc khi khao sat diéu kién moi truong nudi
dudng thich hop 1a MS(EC = 1550uS/cm). Chu ky phun/nghi: 30
giay/10 phut. pH méi truong dinh dudng duy tri 6,5 da thich hop
cho ty 1é ra ré va tao chdi canh gidm dinh ling véi céc tri s6 lan
luot: ty 18 nay chdi va ra ré dat 100%, chiéu cao choi dat 4,483cm
va chiéu dai ré dat 2,028cm sau 20 ngay theo ddi.

ABSTRACT

A self-effacing system based on the model of Farran and
Mingo-Castel (2006). The model was carried out in a two-stage
aquarium. The upper chamber for the trunk grown with direct
radiation of the membrane and closed lower compartment to
provide roots nutrition. The diameter’s system size was 75cm.
Firstly, the vegetative cuttings were rooted with shock-trapping
technique in five seconds at concentration 2000mg/L of NAA.
Then they were tested to find the proper environmental
conditions (MS = EC50 = 1550). The cycle of spraying/rest: 30
seconds/10 minutes. The pH of the nutrient medium maintained
at 6.5 was suitable for the rate of P. fruticosa rooting and budding
of cuttings with the following values: shoot and rooting rate were
100%, shoot height was 4.483cm and the root's length was
2.028cm after 20 days of treatment.
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1. Gié6i thiéu
Pugc ra doi va phat trién tur nhitng ndm 1970, cac h¢ théng khi canh da dugc sir dung

thanh cong trong viéc san xudt mot sb loai rau, qua va ciy canh (Biddinger, Liu, Joly, &
Raghothama, 1998).

Hién nay, khi canh con duogc 4p dung désan xuat gidng cay trong tir nhitng loai cdy sinh
san vo tinh. Thay thé giai doan vudn wom trong k¥ thudt nudi ciy mé.

Nguén gidng cay trong duogc liéu dang ngdy cang khan hiém. Phuong phap nhan gidng
truyén thong khong di cung cap vi hé s6 nhan thap, ngudn ciy giong dé nhiém bénh vi thuc
hién trong gia thé dat.

K¥ thuat khi canh s& khéc phuc duogc cac nhuogc diém trén khj su dung dé nghién ctiu
ung dung gidm canh céc loai cay dugc liéu. Trong nghién ctru nay doi tugng thuc hién 1a cay
dinh lang (Polyscias fruticosa).

2. Vat liéu va phuwong phap

2.1. Vit liéu

Vat liéu va dung cu dung xdy dung hé thdng khi canh

- Thung nhya PE 500L, hinh try, duwong kinh day 75cm, chiéu cao 120cm;

- Tam xdp dudng kinh 75c¢m, day Scm;

- Thung nhya PE 20 lit;

- Bom cao ap HT - 75, 120 psi;

-  Timer TDVY - M6;

- Ong dan dung dich PE ¢8;

- Ong hoi luu PE 912;

- Béc phun dong;

- Thép chit V d¢ day 1 mm;

- Bdloc 5 um;

- Day dan dién;

- Mot s6 dung cu k¥ thuét can thiét (kém cat, truc vit, dc vit, kém...).

Vat liéu thwec vat

Cay dinh lang 14 nho (Polyscias fruticosa L. Harms) dugc thu hai tai Huyén EaH’Leo -
Tinh Dak Lak. St dung than ¢ vo da hoa nau, duong kinh tir 1 - 2em. Than dinh lang duoc cat
thanh cac doan dai tir 15 - 20cm chira 3 mat mam tr¢ 1€n, vét cat nghiéng 45°, chu y khong dé
giap.

2.2. Phwong phap thuc hién

Phén 1: Thiét ké hé thong khi canh
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- Duya trén so dd mé hinh hé théng khi canh Farran va Mingo-Castel (2006), thiét bi
duoc hoat dong theo nguyén tic: dung dich dinh dudng duoc phun thang vao ré ciy dudi dang
swong theo ché d6 ngit quéng.

Thiét ké hé théng khi canh tir cac vat liéu da ké trén, hé théng dam bao cac yéu td sau:

e Thung nudi ré du rong, cach sang, thoang khi, nhiét d6 phu hop cho r& phat trién;

e Tam xdp dugc duc 16, du kha ning nang d& cay;

e He¢ thong béc phun duge bd tri phi hop dé dung dich phun déu trong thing nudi ré;

e Heé théng bom, di¢n hoat dong on dinh, khong xay ra sy cd chap, chay;

e Timer duoc bd tri dé diéu chinh dé dang va chinh xac;

e Hé thong nang d& chéc chan.

Céc chi tiéu theo doi:

- Theo ddi va diéu chinh luong dung dich dinh dudng luén ddy du, dam bao hé thong
hoat dong khong gian doan;

- Theo ddi va diéu chinh hoat dong ctia hé théng bom, timer, béc phun;

- EC dung dich, va pH dugc kiém soat thuong xuyén;

- EC duogc ghi lai béng may do do dan dién (AD31 khong tham nuéc, ADWA, Szeged,
Hungary);

- pH v6i méay do pH (Inolab pH level 1, WTW, Weilheim, Puc): pH ludn kiém tra va
diéu chinh vé tri s6 6,5;

- Nhiét do duoc do bang dong hod (HI 98193, dung cu HANNA, Woonsocket, R, USA),
nhiét do dao dong trong bién do trung binh tir 25-32°C;

- Cuodng do anh sang trong vuon thuc nghiém noi dat hé théng khi canh: Lay truc tiép
anh sang birc xa tir mat troi di qua tAm mang che chét liéu polyethylen mau tring clia mai nha
vuon. Cuong do anh sang trung binh dao dong trong khoang: 30.000 - 50.000 lux.

Phén 2: Nhén giong cdy dinh ling trén hé thong khi canh

Thi nghiém 1: Nghién citu dnh hieong ciia néng dé chat diéu hoa sinh truong NAA dén
kha nang ra ré va tao choi cua canh giam dinh lang.

Thyc hién trén 4 nghiém thire (NT): NT1(4000mg/1), NT2(2000mg/1), NT3(1000mg/1)
va déi chung(Omg/l). Cac doan than dinh lang dugc xur ly bang phuong phép nhung sdc trong
5 gidy, mau d6i ching nhung nuée 13. Sau khi xtr Iy NAA cac doan than dugc u trong hé thdng
thity canh tinh, dung dich dinh dudng MS duoc diéu chinh EC = 1550 (trong dwong MS= 1/4),
pH = 6,5. Theo ddi trong 20 ngay. Cac thi nghiém duoc 1ap lai 6 lan.

Céc chi tiéu theo dbi: Chiéu dai r& (cm), Chiéu cao chdi (cm), ty 16 ra 1& (%), ty 18 nay
mam (%).

Thi nghiém 2: Nghién ciru dnh hwéng cia thoi gian chu ky phun/nghi dén khd nang ra
ré va tao choi ciia canh giam dinh ling trén hé thong khi canh.
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Tt nghiém thuc tot nhét & thi nghi¢m 1, tiép tuc thuc hi¢n thi nghi€m trén hé¢ théng khi
canh v&i 2 thoi gian phun/nghi, dbi chimg v6i canh giam trén hé théng thuy canh, bd tri theo
kiéu hoan toan ngu nhién nhu bang dudi. Str dung dung dich dinh dudng MS dugc diéu chinh
EC = 1550uS/cm (tuwong duong MS=1/4), pH = 6,5. Cac thi nghiém duoc 13p lai 5 1an. Theo
ddi trong 20 ngay.

Cac chi tiéu theo doi: SO lugng mam, Chi€u cao choi (cm), chiéu dai ré (cm).

Thi nghiém 3: Nghién ciru anh hieong ciia nong dé dung dich dinh dwéng dén khd ndng
ra ré va tao choi cia canh giam dinh liang trén hé thong khi canh.

Tir nghiém thirc tot nhat & cac thi nghiém trén, tién hanh khao nghiém anh huéng cia
nong d6 dung dich dinh dudng dén kha ning ra r& va tao chdi ciia canh giam dinh lang, thuc
hién véi cac nghiém thire 14 2 ndng d6 dung dich: NP1 ¢6 EC = 1550uS/cm (MS 1/4) va NP2
¢6 EC = 1200pS/cm (MS 1/5), pH = 6,5, bd tri theo kiéu t - test khong bt cip. Cac thi nghiém
duoc 1ap lai 12 1an. Theo ddi trong 20 ngay.

Céc chi tiéu theo ddi: S6 lwong mam, Chiéu cao chdi (cm), chiéu dai ré (cm).

2.3. Phwong phdp xir Iy thong ké so ligu thue nghiém

S6 liéu dugc xir Iy thong ké bang phan mém Statgraphics plus 3.0 va Microsoft Excel.
3. Két qua va thao luin

3.1. Thiét ké hé thong khi canh

Heé thong khi canh duogc thiét ké nhu sau:

Gia do
cay

Khoang
nuodi re
40cm

LS théng
khi
Béc phun

20cm

60cm

Hinh 1. M6 hinh h¢ thdng khi canh d3 thiét ké
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- Thung nudi ré: chiéu cao 60cm, dudng kinh 75cm. 2 bén thanh thung duc 2 6
10x10cm, sau d6 duoc bit lai bang ludi den, miéng thung dugc bit bang tim x6p day 5cm vira
c6 tac dung 1a gia d& cho cdy. Vi thiét ké trén, thung nudi ré dam bao du do rong cho ré sinh
truong, cach sang hoan toan, 2 6 bén thanh thung dam bdo sy thong thoang va giam nhiét do
cho thing nudi ré.

Thiung nuodi ré - = — — —

N

Ong hoi hru

BO loc

Thung dung dich

Hinh 2. Mit cit AA hé thong khi canh

- Gia 4o cho cay: tam Xép day Scm, duong kinh 75cm dugc duc 21 16, b tri theo cac
vong tron dong tam, vong ngoai cung 12 15, vong thir hai 8 16 va 116 ¢ trung tam, cac 16 cach
déu nhau 20cm. Vi cach b tri nay dam bao cho céc cdy c6 dit khong gian sinh truong vira phu
hop v6i kha ning chiu tai ciia tim x6p. Ngoai ra v6i tinh mém va dan hoi nhe, tim x6p s& giir
cdy chac chan ma khong 1am t6n thuong than cay.

- Hé thng béc phun: bd tri 9 béc phun trong thing nudi ré, cac béc phun duge xép xen
k& theo 21 16 trén tAm xdp. Céc béc phun cach déu nhau 30cm, cach thanh thung 10cm, chiéu
cao tir béc phun téi miéng thung 13 40cm. Vi cach bé tri nay dam bao dung dich dinh dudng
dugc phun déu khip thung, khong xay ra hién tugng tap trung mot vi tri. Khoang cach tir béc
phun t61 mi¢ng thung 40cm dam bao dung dich dugc phun téi miéng thung nhung lyc phun
khong gy ton thuong cho ré, ngoai ra khoang cach trén cho thoi gian ling cia cac hat dung
dich cao hon, tiét kiém dugc dung dich dinh dudng.
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Hinh 3. Mit cit tryc ngang hé thong khi canh

- Ong dan dung dich va dng hoi luu: Ong dan dung dich str dung loai nhya PE ctng,
dam bao d6 bén theo thoi gian. Ong hdi luu duoc bd tri ¢ ddy thung dam bao dung dich sau khi
phun duoc din vé thung dung dich nhiam tiét kiém dung dich dinh dudng.

- B0 loc dung dich dau vao: Dung dich trudc khi duge din vao bom va hé thdng béc
phun dugc loc qua bd mang loc (5 um). Bo loc vira ddm béo loc dugce hau hét cac chat can, ban
trong dung dich vira dam bao cho cac ion kim loai va chéat dinh dudng di qua, khong lam thay
d6i nong do cia méi trudng dinh dudng sau khi loc.

- Hé thong bom va timer: Str dung bom cao ap HT - 75, 4p luc 120 psi (827,4 Kpa) két
hop vé6i béc phun duong kinh 16 0,1mm, dam bao dong khi phun toi, c6 d6 lang thip va toa déu
trong thung nudi ré. Str dung timer TDVY - M6 c6 mirc diéu chinh bat/tit tir 1 gidy - 60 phut
dam béo sy linh hoat trong diéu chinh thoi gian phun/nghi ctia hé théng khi canh.

3.2. Nhin giong cdy dinh ling bing hé thong khi canh

3.2.1. Anh hwong ciia NAA dén kha néing ra ré va tao choi cia canh giam dinh ling
Bang 1
Anh hudng ciia NAA dén kha ning ra r& va tao chdi ctia canh gidm dinh ling sau khi trong 20
ngay

Nghiém Ty 1é nay choi Chiéu cao Ty 1é ra Chiéu dai
thirc (%) chdi (cm) ré (%) ré (cm)
NT1 72,22 2,748 94,442 1,388°
NT2 100,0? 4,583? 100,02 2,028?
NT3 88,89 2,000° 83,33? 1,138°

NT4 72,22° 0,945¢ 61,11° 0,613¢
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Nghiém Ty 1é nay choi Chjéu cao Tyléra Ch~i‘éu dai
thire (%) choi (cm) ré (%) ré (cm)
Cv (%) 15,49 14,23 14,62 12,45

Ghi ghﬁ: Qéc mau ky tu khac nhau thé hién su khac biét co y nghia théng ké & murc d6 tin cay P =0,01
Nguon: Két qua phan tich dit liéu ciia nhdm nghién ciu

- NAA 1a chét diéu hoa sinh trudong thudc nhom Auxin cé tic dung kich thich phan
chia va kéo dai té bao, ddng thoi ciing can thiét cho su hinh thanh r&, kich thich ra ré ¢ cay. Véi
ndéng do phu hop, tac dung ctia NAA véi sy hinh thanh ré 1 rat rd rang. Tuy nhién néu nhu
ndng d6 qua cao NAA lai trc ché qua trinh kéo dai té bao va qua trinh hinh thanh ré, 1am chét
cay (Bui, 2000). Nong do NAA sir dung trong cic phuong phap xir 1y khac nhau 1a khac nhau.
V6i phuong phép xtr 1y nhanh (nhing séc tir 3 - 5 gidy) nong d6 NAA thuong & khoang
1000mg/I - 10000mg/I (Lai et al., 2014).

- Két qua thuc nghiém cho thdy ndong d6 NAA 2000mg/1 cho két qua tt dé xir Iy canh
gidm dinh ling bang phuong phap nhiing séc. Két qua nay phu hop véi nghién ctru ciia Ninh
(2013).

3.2.2. Nghién ciru dnh hwéng ciia thoi gian phun/nghi dén kha ndng ra ré va tao choi
ciia canh giam dinh lang trén hé thong khi canh

Trong thi nghi€ém nay str dung phuong phap khi canh v6i 2 thoi gian phun/nghi 1a 30
giay/10 phat (TG1) va 1 phat/15 phat (TG2), dung dich dinh dudng duoc diéu chinh vé EC =
1550uS/cm (tuwong dwong dung dich MS 1/4) va pH = 6,5, d6i chimg v6i phuong phap thay
canh sir dung dung dich dinh dudng dugc diéu chinh vé EC = 1550uS/cm (twong dwong dung
dich MS 1/4) va pH = 6,5 va gia thé vo trau (PC). Sau 20 ngay theo ddi, két qua thi nghiém
dugc thé hién & Bang 2.

Bang 2

Anh huéng cua phuong phap giam canh dén kha nang ra ré va tao choi ciia canh giam dinh
lang sau khi trong 20 ngay

Nghiém thitc Chiéu dai ré Chiéu cao chdi S5 chd
(cm) (cm)
TG1 4,32 6,506% 3,28
TG2 3,4 4,175° 2,6
bC 2,2 2,666° 2,02
Cv (%) 21,95 13.86 -

Ghi ghﬁ: Qéc mau ky tu khéac nhau thé hién su khac biét c6 y nghia théng ké & muc do tin cay P =0,01.
Nguon: Két qua phén tich dix liéu caa nhém nghién ctu

Vi phwong phap khi canh, canh giam duoc cung cdp du dinh dudng dudi dang suong
mu, ré hoan toan khong bi tac dong boi gia thé, khong bi ung nudc va lugng Oz doi dao dé ho
hap. Do d6, r& ¢6 thé tyr do phat trién ma khong bi ton thuong, day 1a diém phat trién cua khi
canh so véi cac phuong phap khac, dic biét 1a voi d6i twong co tinh nhay cam cao nhu canh
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giam. Vi phuong phap thuy canh, r& non méi sinh bi nén chit trong gia thé, bi gidi han va phu
thudc vao ban chét ciia gia thé, luong Oz dé ho hip bi thiéu hut, d& dan téi tinh trang ung thoi.
(Nguyen et al, 2009).

Theo két qua tir Bang 2, ta thdy phuong phap khi canh hiéu qua hon so véi nghiém thirc
thily canh (ddi ching). Chi tiéu chiéu cao chdi, nghiém thirc TG1 cao nhét (6,506cm) va khac
biét c6 ¥ nghia so v6i nghiém thirc TG2 (4,175¢m) va DC. O chi tiéu chiéu dai r&, nghiém thirc
TG1 (4,3cm) va TG2 (3,4cm) cao hon va khac biét cé y nghia so véi nghiém thie BC (2,2cm).

O nghiém thirc TG1, 1& cdy c6 thoi gian tiép xtc v6i dung dich dinh dudng ngin hon
(30 gidy so v6i 1 phat) nhung lién tuc hon (10 phit so v6i 15 phit). Qua do ta co thé thay thoi
gian ré cdy tiép xtc voi dung dich dinh dudng (phun), va khong tiép xuc (nghi) c6 anh hudng
t61 kha nang sinh trudng cua canh giam.

Két qua cta thi nghiém cho thiy, gidm canh bang phuong phap khi canh dat hiéu qua
cao hon so v6i phuong phap thuy canh, két qua nay phit hop véi nghién ctru cia Nguyen va
cong su (2009).

Thoi gian phun/nghi 30 gidy/10 phut cho hiéu qua cao hon so véi 1 phuat/15 phut, két
qua nay phu hop véi nghién ctru cua Kim va cong sy (2012).

3.2.3. Nghién citu anh hieong ciia nong dé dung dich dinh dwedng dén kha ning ra ré va
tao chéi cia canh gidm dinh lang trén hé thong khi canh

Trong thi nghiém nay sir dung 2 nong do dung dich dinh dudng c6 EC = 1550puS/cm
(NP1) va EC = 1200uS/cm (ND2). pH duoc diéu chinh vé 6,5. Sau 20 ngay theo ddi, két qua
thi nghiém dugc thé hién ¢ Bang 3.

Bang 3

Anh huéng cua néng d6 dung dich dinh dudng dén kha ning ra ré va tao chdi ciia canh gidm
dinh lang trén hé thong khi canh

Chiéu dai ré Chiéu cao choi

hi¢m thi 0 chdi
Nghiém thirc (cm) (cm) S0 cho
ND1 3,71 6,35" 2,67
ND2 2,58 4,43 2,42
Ghi chu: ns thé hién khong c6 su khac biét co ¥ nghia qua thong ké, * thé hién c6 sy khac biét co ¥ nghia qua
thong ké

Ngudn: Két qua phan tich dit liéu caa nhém nghién ctu
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A. 30 gidy/10 phat B. 1 phat/15 phat C. Thuy canh

Hinh 4. Canh giam dinh lang ¢ 2 thoi gian phun/nghi cua khi canh va thily canh sau 30 ngay
theo doi

Dinh dudng 14 yéu t6 quan trong anh huong dén kha ning sinh truéng va phat trién cia
moi loai sinh vat. V&1 phuong phép khi canh, sit dung dung dich dinh dudng phun tryc tiép vao
ré& cdy nén anh hudng cua dinh dudng con manh hon so véi dia canh. O ddy, nong d6 dung dich
dinh dudng dugc thé hién bang EC. Trong sudt qua trinh ting truong, ciy hap thu khoang chat
ma chung can, do vay duy tri EC & mot muc on dinh 1a rat quan trong. Néu dung dich ¢6 chi sd
EC cao thi sy hap thu nudc ctia cdy dién ra nhanh hon sy hap thu khoang chat, hau qua 1a nong
d6 dung dich s& rat cao va gdy doc cho cdy, khi d6 ta phai bo sung thém nudc vao mdi truong.
Nguoc lai, néu EC thap s& hap thu khoéng chat nhanh hon hap thu nudc va khi d6 ta phai bd
sung thém khodng chat vao dung dich (Mbiyu et al., 2012).

Tir két qua thu duoc ¢ Bang 3 cho thiy, cac mic EC khac nhau da thé hién duoc sy
khac nhau vé cac chi tiéu sinh trudng cua canh giam dinh ling. Mot s6 két qua nghién ciru vé
anh hudng ciia mirc EC trén cac cdy trong khéc ciing cho két qua khac biét tuong tu (Lai et al.,
2014). Nghiém thttc NP1 cho chiéu cao chdi cao hon (6,35cm) va khéac biét c6 y nghia so voi
nghiém thirc ND2 (chiéu cao chdi 4,43cm). Ta c6 thé thay, chiéu dai r& khong qua khac biét do
dung dich dinh dudng duoc phun truc tiép tdi & v6i cung thoi gian, nén khong doi hoi ré sinh
truéng manh hon dé hip thu dinh dudng. Nong d6 méi truong tuy khong anh hudong dén sb
chdi nhung lai cho chét luong chdi khac biét, véi néng dd dinh dudng cao hon, chdi sinh trudng
manh hon.

Vaytaco thé két luan, trong thi nghiém trén, dung dich dinh dudng c6 EC = 1550uS/cm
cho hiéu qua cao hon so v6i dung dich dinh dudng c6 EC = 1200pS/cm. Két qua nay phu hop
v&i cac nghién ctru cuia Lai va cong su (2014), Mbiyu va cong su (2012), Mehandru, Shekhawat,
Rai, Kataria, va Gehlot (2014), Srikanth, Choong, Yan, He, va Chen (2016).
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4. Két luan

- Hé thong khi canh dugc nhom nghién ciru thiét ké dya trén mo hinh cua Farran va
Mingo-Castel (2006), thiét bi hoat dong 6n dinh theo nguyén tic: dung dich dinh dudng duoc
phun thang vao ré cdy dudi dang suong theo ché d6 ngét quing duoc diéu chinh bang timer.
Nhiét d6 hé théng nha mang dat thiét bi dao dong trong bién do: trung binh tir 25-32°C.

- Cuong d6 anh sang trong vuon thue nghiém noi dit hé thong khi canh va thay canh:
Cuong do anh sang trung binh dao dong trong khoang: 30.000 - 50.000 lux.

- Canh giam dinh ling duoc xtr Iy bang dung dich NAA 2000mg/1 cho két qua tot nhit
voi ty 1€ ndy mam va ra ré dat 100%, chiéu cao choi dat 4,483cm va chiéu dai ré dat 2,028cm
sau 20 ngay theo doi.

- Canh giam dinh lang trén hé thong khi canh cho két qua vuot troi so v6i canh giam
trén hé thong thuy canh. Chi€u cao choi dat 6,506cm, chiéu dai ré dat 4,3cm.

- Thoi gian phun/nghi anh huéng dén kha ning sinh truéng ciia canh giam dinh ling
trén hé thong khi canh. Thoi gian phun/nghi 30gidy/10 phit cho két qua tét hon so véi thoi gian
phun/nghi 1phut/15 phut voi chiéu cao chdi dat 6,506cm so véi 4,175¢m, chiéu dai ré dat 4,3cm
so vo1 3,4cm.

- Dung dich dinh dudng c6 EC = 1550uS/cm cho két qua tét hon véi chiéu cao chdi
dat 6,35cm, chiéu dai ré dat 3,71cm.
Nhitng cay cho ré trén hé théng khi canh cho ty & séng 100% khi trong trén gia thé
dat sach phéi tron vo trau.
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