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Differentiation of Leaf Primordium in Maize Regulated by Exogenous
Cytokinin

MA Qing, QI Lu-Lu, LI Xiao-Yu, XIANG Yan, ZHU Su-Wen, and CHENG Bei-Jiu

(School of Life Science, Anhui Agricultural University, Hefei 230036, Anhui, China)

Abstract: The 12-day immature embryos of 2 maize (Zea mays L.) inbred lines with alternative phyllotaxy, 8701d and H4d, were
cultured on media with different contents of 6-BA for 14 d to produce calluses, which were further subcultured twice on the same
media. Type I calli were established on the differentiation mediums with 0-3 mg L™ of 6-BA content ladder to induce sprout
formation. Sprouts in shoot tips were peeled off under a dissecting microscope and the images of the phyllotactic patterns of leaf
primordium were taken by scanning electron microscope. The contents of 6-benzylaminopurine (6-BA), zeatin riboside group
(ZRs), dehydro zeatin riboside group (DHZRs), isopentenyladenosine group (iPAs), napthalene acetic acid (NAA), and in-
dole-3-acetic acid (IAA) in shoot apical meristem were measured by ELISA method. Three phyllotactic patterns, namely opposite,
misshapen, and alternate were observed in the leaf primordium. In H4d plants, exogenous application of the cytokinin 6-BA in-
duced a change in the phyllotaxy of shoot apical meristem (SAM) from alternate to opposite and misshapen. Higher 6-BA content
and earlier treatment led to higher proportions of SAM with misshapen leaf primordia and opposite leaf primordia. The cyto-
kinin/auxin (CTK/AUX) ratio in SAM with misshapen leaf primordia was higher than that with decussate leaf primordia, which in
turn, was higher than that with alternate leaf primordia. The accumulation of cytokinin 6-BA increased the levels of cytokinin in
SAM, but did not change the levels of endogenous cytokinins (ZRs, DHZRs, and iPAs). The comeback of CTK/AUX ratio in

tissue cultured immature seedlings could induce the leaf primordium of them to come back to the original phyllotactic patterns.
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The CTK/AUX ratio is the determinative factor that regulates the differentiation of maize leaf primordium.
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B FR AR J7 O N6BS!, DA 2 N B — RIS
HF, WEAFMEERE., GOARBERTREL 3,
HW 74315 N6B5 + NAA0.5mg L™ +2,4-D 1.5 mg L™
+ L-Pro 500 mg L™ + CH500 mg L™"; N6B5 + 6-BA 0.25
mg L' + NAA 0.5 mg L™! + 2,4-D 1.5 mg L™ + L-Pro 500
mg L™ + CH 500 mg L™}; N6B5 + 6-BA 0.5 mg L™! + NAA
0.5mg L™ +2,4-D 1.5 mg L™ + L-Pro 500 mg L™ + CH500
mg L7, 3G 28°CREIESE, 3 d RYI4hZFE—IR, GKEEREE:
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fE0 NAA fil IAA SEAI.
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. MFAESEFELHESHY Hid GEHSERFG
A3 SR T RN,
22 SHMEHEFHEESLERMNPE
BHETHBRTURS AR HS, WEMREE T4 X

A B 3 RRSRI(E 1), RAEBAAT, 3 M RERE
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B3N, H4d 11 BRHE LU A X 2 ZRAR SR i
ERNEATREZERE D, MEFSERE LHRN
H4d 11 BHAGALALEARHFERE LB HE, BE
HZERE 2L 6-BA W EE RIS AN, Had I B LB SN
Wi AR B, BN EEFHRBEWER, F
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Fig. 1 Pictures of different patterns of leaf primordinm
a: BT R b RAERTREE; o BAMEE,

a: misshapen leaf primordium; b: decussate leaf primordium; c: alternative leaf primordium.
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Table 1 Leaf primordium patterns induced from H4d on different media

6-BA & & 6-BA content (mg L ™) o HAE pio ek 5 7
BHARFEFERE FESERE No. of sprouts Rate of alternative Rate of decussative Rate of misshapen
Callus induction medium Sprouts induction medium sprouts (%) sprouts (%) sprouts (%)

0 0 5.0 100.0 0 0

0 0.5 11.0 100.0 0 0

0 1.0 30.0 93.3 6.7 0

0 1.5 30.0 86.7 0 33
0 2.0 30.0 50.0 36.7 13.3
0 2.5 30.0 13.3 30.0 56.7
0 3.0 30.0 6.7 13.3 80.0
0.25 0 7.0 100.0 0 0

0.25 0.5 15.7 96.7 3.3 0

0.25 1.0 30.0 90.0 6.7 33
0.25 L5 30.0 83.3 10.0 6.7
0.25 2.0 30.0 36.7 40.0 23.3
0.25 2.5 30.0 6.7 23.3 70.0
0.25 3.0 30.0 33 6.7 90.0
0.5 0 10.7 100.0 0 0

0.5 0.5 17.3 96.7 3.3 0

0.5 1.0 30.0 80.0 16.7 33
0.5 L5 30.0 66.7 20.0 13.3
0.5 2.0 30.0 23.3 43.3 33.3
0.5 ) 2.5 30.0 33 10.0 86.7
0.5 3.0 30.0 0 0 100.0
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2 A W, Had AR EEIR A BB SRR 2R AT
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%, AMRBE 6-BA AbEARRES | AEEE ZRs. DHZRs

M iPAs S BAS, BB R WA RE . BAM R
¥ CTR/AUX {ERKIEK, 258 E. BT 6-BA 5 ZRs,
DHZRs, iPAs B F LA A= BRI RECY, 78 5 A ZE PR BB KE
HE B AR SRR AR AIE AR 6-BA, HIRRM
A S8 CTR/AUX B E, 51K 5 AR -2 2l o) Xt

£2 Hd FAEEBEMHEESRSERAMSIRE/EKEE
Table 2 Hormone contents and CTK/AUX value in different patterns of shoot tips

i JE R 6-BA ZRS DHZRS iPAS 1AA NAA
. . -1 1 -1 -1 -1 -1 CTK/AUX
Pattern of leaf primordium (ngg™) (ngg) (ngg™) (ngg) (ngg™) (ngg™)
W) Misshapen 1524.6 a 601.3a 645.8 a 5002 a 520.7 a 203.1a 45a
XTH4 Decussate 1141.2b 586.6a 6524a 514.8a 508.1a 213.5a 4.0b
H 4 Alternative 6133 ¢ 576.7 a 636.1a 517.5a 513.5a 194.7 a 29¢c

Data in the table are the means of 3 replicates.

Values followed by the same letter are not significantly different at the 5% probability level according to LSD test.
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HAd Fi¥IE 40 R Wk LT W4 F 2 6
B, W&, RARSHBRETEEA, AREESHEE
SR IE 2, BYEMAERERE 2 AE4R, ©
MBREATRBRENGE, EXOHEEMAE, EXH
ZBTERNGY ZHREEZRT, TRBMERLTH

M, 6 MHERF FIESENOE T RAHET A
bl AR, RE R TR XAE MR 2 R
BT BEAMS (A 3), BB AE . B TAR
RBFERBPMEE, RRBREGT E SRR
B3k 4R, SRFAEMEWIHE 3, EREINEHESS
HWE 6-BA WMAIEFR)G, XAELSEH AN AP RENEA
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EH2 H4d AREMFEBEZRDH
Fig. 2 Pictures of H4d immature seedlings with different phyllotaxys
a: BETEANTE, b: STAESHE; oo HALW,

a: misshapen immature seedlings; b: decussate immature seedlings; c: alternative immature seedlings.

B3 H4d AEMFRBEREES
Fig. 3 Pictures of H4d planted seedlings with different phyllotaxys
a: XTAEEMEE; b: BAEEN; o SXNEFEAEMY.

a: decussate planted seedlings; b: alternative planted seedlings; c: changed from decussate to alternative planted seedlings.
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4 AEROEN H4d HIEH

Fig. 4 Result of H4d immature seedling with decussate phyllotaxy
set on root induction medium for 4 weeks
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XA K R AR T AL — E AL = AR
B BUE B E TR R )RR Ee—, AW
ShFR I R HED R B AR, B2 EATXT A, 8701D
FI R4 AL AL REHED 5 SR AR FLI, B R E X A HE A,
B HEEFM 5 TR B A S — 255 A
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SEAEE R, BN ELISA NI ESERE SR, M
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FF3o e I A 2 0 2R B SR B S S R B RO B AR 4T
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W, ¥ R#(Cold Spring Harbor)3Z 3 28 & P 5 Wk BE 1 4h
TR R 43 3R &8 AR FORGIAR SAM LS Ik, H
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