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Effects of gibberellin and cytokinin on the tillers bud morphology of Cynodon dactylon
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Abstract: Tillering is a biological characteristic of graminaceous plants, and the number of tillers is one of the key indicators
of turfgrass density. Cynodon dactylon is a continuous tillering grass of the grass family. Tillering promotes the production of
new branches and plays an important role in the rapid regeneration and formation of dense lawns. In this study, C. dactylon
‘Xinnong No. 1’ was sprayed with 1 ptmol-Lf1 gibberellin (GA;) and cytokinin (6-BA), respectively, to analyze the formation

of tiller buds in tissue sections, anatomical structures, and phenotypes. The results showed that the tiller base was formed at
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the three-leaf stage and new tiller buds were formed at the eight-leaf stage before breaking through the mother stem. The
tiller buds formed 5 d earlier at the seventh leaf stage in the GA; treatment and 8 d earlier at the sixth leaf stage in the 6-BA
treatment. The number of tillers and root length increased with both hormone sprays; the number of tillers increased the most
with the 6-BA treatment compared to that with the CK by 1.18 times. By observing the anatomical structure of the tiller buds
at the leaf formation stage under different hormone treatments, it was observed that in epidermal thickness, cortical thickness,
and vascular bundle diameter, 6-BA > GA; > CK; moreover, these characteristics were 1.28 times, 2.33 times, and 1.34 times

more under the 6-BA treatment than in the GA; treatment. The results showed that the spraying of 6-BA at the early stage of

dog root tillering was better than the spraying of GA; in promoting the growth and development of the tiller buds.

Keywords: Cynodon dactylon ‘Xinnong No.l1’; gibberellin; cytokinin; tiller bud; top advantages; paraffin section;

anatomical structure
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Figure 1 Tissue section of the tiller shoot formation of Cynodon dactylon ( x 100)
A—F: ZMIZE MBI G—J: = fumy Bk N EI: 1. MR 2. gt #iske ERRAERITR.

A—F: transverse sections of the three- to eight-leaf stage; G—1J: longitudinal sections of three, five, seven, and eight leaves; 1: leaf primordia; 2: young

leaves; arrows: direction of tiller occurrence.
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Figure 2 Gibberellin (GA;)-treated Cynodon dactylon tiller shoot formation tissue sections ( x 100)
A—D: WUtz IR DIE: E—G: =il Toml. AN IO 1. R, 2 g ke SBERAEMTIIN.
A—D: transverse sections of the four- to seven-leaf stage; E— G: longitudinal sections of the three-, five- and six-leaf stage; 1: leaf primordia; 2: young

leaves; arrow: direction of tiller occurrence.
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Figure 3 Cytokinin (6-BA)-treated Cynodon dactylon tiller shoot formation tissue sections ( x 100)
A-D: ZWIENHIIBYIE: E-G: = FoM L N IADITE 1 eREE 20 s #Eck: A EEREMITTR

A-D: transverse sections of the three- to six-leaf stage; E-G: longitudinal sections of the three-, five- and six-leaf stage; 1: leaf primordia;2: young leaves;

arrow: direction of tiller occurrence.
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Table 1 Effects of exogenous hormones on the growth of Cynodon dactylon at different times
REWE AbFEAH 7N Iy BEHL R w*HE
Developmental stage Treatment Plant height/cm Tillering number Root length/cm Remark
¥ HE(CK) Control 6.11+0.16a 2.45+0.16a 7.42+0.22b
= - . .
Thr egl;%ﬁstage 7% % (GA;) Gibberellins 5.99£0.11ab 2.70£0.21a 7.60 + 0.19ab
41l it 7354 2% (6-BA) Cytokinin 5.65+0.13b 3.00+0.21a 8.07 +0.15a
XFHE(CK) Control 8.82 +0.20a 2.60 + 0.22b 9.31+0.33a
IH- 4 ‘ .
F ouE erftage 7% % (GA;) Gibberellins 8.01 +£0.17b 2.83+0.17ab 9.59 +0.24a
4l 4> %4 2 (6-BA) Cytokinin 7.46 + 0.28b 3.25+0.13a 10.13+0.28a
XFHE(CK) Control 11.21+0.27a 3.36+0.15b 12.29 + 0.33b
IH- 4 ‘ .
Fiv eﬂl e;rf ftage 7% % (GA;) Gibberellins 10.92 + 0.18ab 3.60 £ 0.16ab 13.47 + 0.40ab
41l it 7354 2 (6-BA) Cytokinin 10.28 + 0.22b 4.00+0.17a 14.03 + 0.47a
XFHE(CK) Control 13.90 £ 0.41a 3.90 + 0.23b 15.13 +0.32b
AN ‘ .
Sixil\ea-; s}Eage 7757 7 (GA3) Gibberellins 13.05+0.31ab 4.09+0.21b 15.73 +£ 0.22ab
41l it 7354 2 (6-BA) Cytokinin 12.35+0.31b 470 +0.15a 16.26 + 0.29a v
XFHE(CK) Control 19.71 + 0.39a 425 +0.16b 21.66 + 0.32b
IH- 4 ‘ .
Sev ;G_l;f}i tage 7555 % (GA;) Gibberellins 18.75 + 0.30ab 4.83+0.31ab 22.27+0.33b v
4N 4> %4 2 (6-BA) Cytokinin 17.95+0.31b 5.25+0.16a 23.76 + 0.23a
XFHE(CK) Control 22.05+0.38a 475 +0.16b 26.72 £ 0.33b v
-4 ‘ .
Eigh/t}lez?zmge 77 Ei % (GA;) Gibberellins 21.08 + 0.36ab 5.13+0.23ab 27.38 +0.32ab
Yl 5> 43 (6-BA) Cytokinin 20.59 +0.41b 5.63+0.18a 28.14 +0.38a

[FIBUAN R /NG - BEFR R ARTR R B B BN [RGB 22 57 35 (P < 0.05). Ve R BHE,

Different lowercase letters within the same column of same stage indicate significant differences between the treatments at the 0.05 level. I: Protruding

mother diameter.
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Figure 4 Anatomical structure of the hormone-treated Cynodon dactylon stem base tissue
A, D: 4535 (6-BA) A BE 7 BEIE BN By B: CK 2 BRIE /NI C. F: & E (GA) B2 BIE M-t . ep: RIK:
co: FEJZE: vb: ZEEIR: ac: M.
A, D: cytokinin (6-BA) treated tiller forming the six-leaf stage; B, E: CK tiller forming the eight-leaf stage; C, F: gibberellin (GAj;) treated tillers forming

the seven-leaf stage; ep: epidermis; co: cortex; vb: vascular bundle; ac: aerial cavity.

J\HIHTE i BE 28 R BE 2R, 23 GA; M1 6-BA 4
B, A0 5 AR 43 BE 2F T R B3 43 0 D G e B AR S
3, 0 AN [ 3R AL B S 53 BE 2 1 B A 3R AT
B 25 KR EE

M F R R AL T 2B AN E (K 4), R
A ZAAN M B A AL, A R TA) TG (R BR, A ] 3 3R Ad 3
R AN IR 6-BA AFE R, i i 4 2
HEF % TG R BR, X H B G R ER, R H i
R A R e O s E O X s 6-BA Ab R SR R A
JELRE > GA; Ab 13 R 40 i 5 2 > CK 26 R 40 i 52 i
(#2).

B3R T3 S Y R T ) R 2 2, W
ORIV PP R AL B SRR H M 2 T CK, 7 BE 4

Ji 38 22 1 B T K 2 i E AR PR, SR R LG R
DA MRS KR EEY & T CK. 4% W5
i fE SR L R ZE MWL 24, GA; Al 6-BA 4b HE J5
5 CK A bG48 TR A% 3 K 3R W A 0 Ak o9 4% i i
S, AR T 1G5 LB PR BT P . PR OR bR
Jis H s 3 2 R R HES R 5%, T8 A b R AT i E
AL T CK AE 2 AKAMEIEPR, B8 K TR AR .
S L RTIR, XA R R Ak B S ) BE F Y R 1
HEAT A S5 R X L, R I P it 7R R Bk 3R R 4 i JE
FE YRR EAR B MR R v, R A e
Lt (3% 2) 6-BA Kb B 3R B2 41 M R RS L 4E R ELAR
B2 Z 400 R 2 GA; AL BRI 1.28 5. 2.33 fiF+ 1.34 fi%,
Ut B 7E 0 25 AR 43 BEY] HAWE it 6-BA (Rt Y BEZE R &

®2 TEMFLIEN R FRZELDFISEWRIF LR
Table 2 Comparison of the effects of different hormone treatments on the anatomical structure
of the basal part of the stem of Cynodon dactylon

bR I 2 B S 4 PR EAR
Treatment Epidermis cell thickness/um Cortex cell thickness/pm Vascular bundle diameter/pm
X (CK) Control 5.50 £0.29¢ 21.73 £ 1.76¢ 48.95 +3.26b
77 % % (GA;) Gibberellins 6.57 +0.33b 27.84+ 1.65b 53.38 +4.20b
211554 % (6-BA) Cytokinin 8.40 £ 0.26a 3733+1.71a 124.48 +3.41a

FIFIAS RN G 5373 SR 7R AN TR Ak R ] 22 57 85 35 (P < 0.05).

Different lowercase letters in the same column indicate significant differences between the treatments at the 0.05 level.
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