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Adventitious root formation with IBA and endogenous hormones dynamics

in walnut soft-cuttings
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Abstract: Phytohormones are an important factor in regulating adventitious root formation. To provide a refer-
ence for discussing the role of phytohormones on adventitious root formation in walnut, the effect of exogenous
hormones on endogenous hormones was analyzed by measuring the level of endogenous hormones during the
cutting process of a rejuvenated softwood, Juglans (walnut) ‘Zhongningsheng’. The rejuvenated softwood was
first induced by exogenous indole-3-butyric acid (IBA) and then, using High Performance Liquid Chromatogra-
phy-Mass Spectrometry (HPLC-MS), the endogenous hormones: Indole-3-acetic acid (IAA), Gibberellic acid
(GA;), Abscisic Acid (ABA), and Zeatin (ZT); basal segments of soft-cuttings were measured followed by
measurement of the rooting situation, student’s test were used for the treatment of the data. Results showed
strong differences between samples induced and not induced by IBA. The rooting rate of rejuvenated softwood
induced by IBA was up to 98.1%; whereas, in the control the rooting rate was 0 and the mortality rate was
75.5%. The rooting process experienced several stages, such as thickening of the cambium, meristem cell for-
mation, root primordia initial cell formation, root primordia formation, and root development through observation
of the anatomic structure. Additionally, the external morphology showed thickening and cracking. During soft-
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wood cutting, endogenous hormone levels in rejuvenated soft shoots induced by IBA changed noticeably. Also,
TAA increased first and reached its peak at day 5, then decreased as did GAs;. However, ABA decreased first
and then increased. In the early stages, ZT changed little but did increase after root primordia induction. The
level of IAA in softwood induced by IBA improved; however, the effects on ZT were small. So the changes of
endogenous hormones induced by IBA promoted adventitious root formation. [Ch, 4 fig. 1 tab. 23 ref.]
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Figure 1 Morphological changes of the soft-wood cuttings base during walnut rooting
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Figure 2 Anatomical structure changes of the soft-wood cuttings base during walnut rooting
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Figure 3 Dynamic changes of endogenous hormonesin the rooting process of walnut soft-wood cuttings

235 HEFAEARDTRE wawa WE ST B AA TR B wiwwa WIEEFHEE &, £5d
Pk 129.1, ZJa sl MR, B 7 d )5 X%E BTt 0 IRAL wiw/was EEAEAEFTAR S 1 d BFak 205 s 5
43.5, TMifEFRREET R

23.6 A AR wwwo 9B A T HIE 4B AT I wiwwen LEIH R B M7 RUAR{E A
JEAE 3 d BFRES 1 AN E(E Dy 103.9, 7 d 3655 2 DI 108.5, SIS 4L, X HRAL wiw/wos FEAEAEHTF
fifg 1 d R ARIRmEE A 1197, WERETRE, 23 diE TR R

237 HEEFARIERF wawy B E NEAC T LLEH: KA wadwa 2 IE T 5 5 FEAUE /L
B FHEE 3 d B wadw IRIE(E R 60.1, ZJ5E 9 d BFRREE TR X IRAL wiw/wse HCE 02 B[R] A 19 48
ea#, ARZETEATEE 1 d Rkl 424, J55 0 TR

3 A5t

HMIFAE A K 5 5 R LAY A IR B CF ]S A AN GE AR TR AR R BT R R R
PN IR AR KT ) R U B4 5 A R AR AR RE ) S DA G HHﬂ“%?%(%ﬂ%ﬁﬁfﬁﬁﬁﬁlmﬁﬁi*&ﬂﬁ?@% ",
BAERAE AR R, FLIEOR R RS OB AT L AR BEAE AR ARG L 225 B 4l Ak B Y Bk



1042 WA MROR ¥ ¥ IR 2017 4£ 12 A 20 H

160 . 160 80 r
—— A A —— iX&mH B C
‘120 |- X R "120 r '!_‘ i G , 60 F —— RIS
g E N - SRR
. 2 M
%w,: = 40
S £
40 20
0 0 !
1 3 5 9 1 3 5 7 9

B4 MR HOH AR AR o 4 A 0 TR LA A A

Figure 4 Change of the endogenous hormone ratio during rooting process of walnut soft-wood cuttings
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