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Induction of the Growth of Green Oak (Lactuca sativa var. crispa L.)

Using N, Fixing Cyanobacteria via Ultrasonic Treatment
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Thammasat University, Rangsit Campus, Klong Luang, Pathum Thani 12120.

- J

Abstract

This research studied the application of ultrasonication to induce growth and co-cultivate N,-fixing
cyanobacterium (Nostoc sp. TUBTO05) and green oak (Lactuca sativa var. crispa L.). The roots of one-week
seedlings were sonicated for 20, 30, 60, 300 and 600 seconds and transferred to BG-11N, medium with and
without Nostoc sp. TUBTOS5. After one week, the roots of green oaks from each treatment were examined
under a light microscope. The colonization of Nostoc sp. TUBTOS filaments on the root surface and tissues
was observed and cyanobacterial chlorophyll a content was measured. The results showed that there were
Nostoc sp. TUBTOS filaments colonized on the epidermal root surface and penetrated into cortex tissue
with high quantity of cyanobacterial chlorophyll a content in treatment with sonicated root and soaked in
BG-11N, + Nostoc sp. TUBTO05. All remaining seedlings were planted and cultured for 15 and 28 days.
Green oak growth was measured from fresh and dry weight of leaves and roots and also the width and length
of the leaves. There were significant differences between the green oak growth at 15 and 28 days among
the treatments (p < 0.05). Roots sonicated for 300 s and soaked in BG-11N, + Nostoc sp. TUBTO05 (T11)
at 15 days showed the highest growth of leaves in terms of both the fresh and dry weights (7.77 = 0.07 and
0.20+0.01 g), root fresh and dry weights (1.30 +0.06 and 0.07 £ 0.00 g), and leaf width (4.66 + 0.07 cm).
The leaves at 28 days from T11 showed the highest growth in terms of the fresh and dry weights (12.80 +
0.14 and 0.70 £ 0.00 g), root fresh and dry weights (1.90 = 0.03 and 0.11 + 0.00 g), and leaf width (6.21 £
0.07 cm). This study indicated that the application of ultrasonication on root significantly increased the

growth of green oak and could induce an effective symbiosis between Nostoc sp. TUBTO0S5 and green oak.
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+ Nostoc sp. TUBTO5, 11: 8anloila 300 3u1fl + BG-11N, + Nostoc sp. TUBTO05 uae 12: dan31lzila
600 U9 + BG-11N, + Nostoc sp. TUBT05)
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A5 6 AABLIINAALATLTaIlLLALIIN  wazAArANNI AN luTaInTul i unslsiians g

srazauieiy uaziievdslusmsiuandwiuduszezoa 1 fdand udFahludgnasiuduses

1381 28 U
vhndna (N3W) vhvmdnue (N9) Anunily ANNeY
NIANUR Ty 70 Ty TN (DURNAS)  (BURLNAT)
ALAN 7574006"  103+004"  046+002°  007+000" 4164004  613+037
1 6.03+0.04" 1.0140.10° 0.32+0.00’ 0054000  4.414007°  6.65+0.09°"
P) 832+004°  123+001°°  047+002°  007+0.00°  447+021°  7.03+003"
fgh cd e def bec cdef
3 7.66+0.05 1174005 0.46+0.02 0.07+0.00 4474010 7734013
4 8394011  1.26+002°°  049+000°  007+000°  450+009°  7.87+050°"°
5 8504008  127+008™"  050+0.00° 0074000  458+013° 4714020
6 874+000™° 1314002  0504000°  008+0.00°° 4794002  7.79+0.09""
7 03540317 1344001™"  0512001°  008+000°° 4794011  808+0.21""
8 10044014 1374002  054+001°°  008+000°°  501+0.10°  831+0.01"""
bed bc bed bcd bc abced
9 10424011 1.48+0.03 0.60+0.00 0.08+0.00 5.02+0.01 8524023
10 11624057  149+010°  061+0.00°°  0.09+000°  558+003"°  873+0.14"°
11 12.80+0.14° 1.90+0.03" 0.70+0.00° 0.1140.00° 6.2140.07° 957+0.18"
12 11.044005° 1514005  064+003°  009+0.00°  527+001"°  971+051"
0.000
p value 0.000 0.000 0.000 0.000 0.000 0.000

(AIWAN (ugma"'u), 1: BG-11N,, 2: BG-11N, + Nostoc sp. TUBT05, 3: fani1lila 20 Jufl + BG-11N,,

4: Fam3lotla 30 Jufl + BG-11N,, 5: dandladla 60 3undi + BG-11N,, 6: dans1loila 300 Fud +

BG-11N,, 7: 8an31loila 600 Uil + BG-11N,, 8: dani1lafla 20 Fu1il + BG-11N, + Nostoc sp.

TUBTO5, 9: dan3lola 30 Jundi + BG-11N, + Nostoc sp. TUBTO5, 10: dam¥lzila 60 3u1ft + BG-11N,

+ Nostoc sp. TUBTO5, 11: dan¥1laila 300 Jundi + BG-11N, + Nostoc sp. TUBTO5 waz 12: danilzila

600 Ui + BG-11N, + Nostoc sp. TUBT05)
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3.2.4 wmlmﬂﬁumwﬁgo%wﬁu‘lmﬂﬂu-
wuafieifisathninaauasiminuiesasluuazsin
inadanduldadiawnzugnidiunm 28 Su

wudan3ulBaannniawuaiisndiuniu
anufigaiiuna 300 Snfuazianideely BG-
11N, + Nostoc sp. TUBT05 fnsiadivlagegn
(AT97 6 NIALIUA 1 1)Tﬂﬂﬁﬁmﬂ’nﬂﬂuua:mngaqﬁ]
Wiy 12.80 + 0.14 uaz 1.90 + 0.03 n3u Flwnin
wisluuazangegawify 070 + 0.00 uaz 011 *
000 n3u uazfianuniwluanngawiniy 621 +
007 WURWAT warnInwudinTuldadiarueily
gaqmﬁaw%mmuﬁﬁiwnn‘%uiﬁmmuﬂﬁummﬁgaLﬂu
1981 600 Funfiuaziimniieasie BG-11 N, + Nostoc sp.
TUBTO5 (m15#l 6 n3maud 12) lawfianendly
ugaini 971 £ 051 LBUALNAT

4. 3500HA
AAuANdgeENnsaUsegndlEunssmiliin
nmIagswiusznitnuuaiidenielulasiauiufian
lildmszgada Tasusnannisdnildiiansegende
FafUTENIN Nostoc sp. TUBTO5 fun3uldaudn
fefisnpeunsidatuanudgslumssmhli N mus-
corum pgsuAUBaUTEA [3] uar Nostoc sp.
289B agdwiudnand [6] uamal¥iifiuiuanain
wuafiSaluana Azospirillum, Rhizobia, Acetobacter,
Herbaspirillum Wwas Azoarcus W&3 [7] lwenlu-
wuafiSefisunsansolulasauldiddnaninlunisi
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TeonlunuaiiSedainzuaziasayifvlald Tasnns
NIzEz AN SHUARUAMN AR lrelu-
wuafiSeainzuazdadulalda [6] atnalsfinnu
ms‘wmaadﬂ%&aﬂﬁﬁﬂswngé’nwm:ﬂuLﬁﬂu (para-
nodule) haguuusinndulda sell enauiasunen
Tuseznienisnaaselsifinngifnarslaiidninlvie
Yuiflan F9A99NN19MARD909 Fadl-Allah WAy

Ay [3] fihin 2.4-D Tuseninensnaaes 391570y
Yaifenidaduuusndudoudiand seilidosen
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& 71 waznsegiimiuzesloaluwuaiiislusn
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Tuguiinfulasansmhli#lunssyiula sk
Tznlunuaiidsaansananaeiluunguaandudety
faasunsnssauivlazenduldald Tasainnis
Anwdiaefunwuin Nostoc sp. TUBTO5 &N1I0NAR
nindulaauadfnléwindy 221 fadnsuraiafansse
s winue

5. a3

PnwansAnsuaastiiuin msdszendldnau
anuigaiesmirliideifefiuuansesndnada
n3ulagnihaeiisadndesuazidasen vililoen-
TuwuafiiSs Nostoc sp. TUBTO5 aansaladaiiula
wazins LS Ui nFuuenuariia it
Apsing dewalvidnadaniuldainnsiasaifving
aefidpddn Taenisisindusausaeniuldan
uAdumNigaiiusazia 300 Funfiuacidne
Aolu BG-11N, + Nostoc sp. TUBT05 nauiias
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