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Distributions of endogenous hormones relative to formation of
cracked and malformed fleshy roots of carrots

YANG Yong-Gang, ZHANG Hua-Sheng, LI Ya-Li, QU Ya-Ying
(Institute for Vegetable Research, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)

Abstract Endogenous hormones (an important internal factor) promote fleshy root thickening in carrot by controlling root sink
activity, however, it is not entirely clear whether the distribution of endogenous hormones is related with the formation of cracks and
deformities in fleshy root of carrots. The distributions of endogenous hormones across transverse section and along longitudinal sec-
tion of normal, cracked and deformed fleshy root of carrot (“Qishantouxinhong™) were investigated using the ELISA method. The
relationship between the endogenous hormones contents and formation of cracked and malformed flesh roots of carrots was dis-
cussed. The results showed that GA;, GA,, ZR, DHZR and IAA contents in the outer and mid-outer transverse sections of cracked
fleshy roots of carrots were lower than those in the other parts of the plant during the fast metaphase stage of root thickening. Also
the contents of GAz, GA,, ABA and IAA in outer and mid-outer transverse sections of cracked fleshy root of carrots were lower than
those in the other parts of the plant during the fast telophase stage of root thickening. Compared with outer-dominance in normal
fleshy roots, endogenous hormone distribution was dominant in the inner and middle vertical cross-sections of cracked fleshy root
carrots. This could have led to the formation of cracks in fleshy root carrots. Also compared with top/end-dominance in normal fleshy
root carrots, the distributions of GA4, ZR and DHZR contents exhibited an end-dominance along the longitudinal cross-sections of
cracked fleshy root of carrots. In fact, GA3, ABA and 1AA exhibited even distributions in malformed fleshy root of carrots during the
fast root thickening stage. The analyses showed that variations in the distributions of endogenous hormones resulted in deformities
fleshy root of carrots.
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Fig. 1 Changes of hormone contents across transverse cross-sections of carrot cracked root on metaphase (A) and telophase (B)

of fast thickening stage

difference among treatments at 0.05 and 0.01 levels. The same below.

GRS

Content [ng-g"'(FM)]
@
S

Fig. 2

Content [ng-g"'(FM)]

300

NN
S W
[}

100 -

W
S
T

2 WE NABRREER X # A (A) IR

_A ab
L2 s
e
GA, GA,

Different capital and small letters represent significant

[INIPYS

(P<0.05) (P<0.01)
300
I 2448 Cracked root B 2 a
O % AEAR Normal oot~ 250
200 |
150
aa A
i B 100 F
0
ABA ZR DHZR IAA GA, GA,

IR ZE Endogenous hormone

ABA

KB EESHENFRHNBELEESE

Hormone contents in normal and cracked roots on metaphase (A) and telophase (B) of fast thickening stage of carrot
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Fig. 3 Changes of hormone contents in longitudinal cross-sections of malformed root of carrot on metaphase (A) and telophase (B)

of fast thickening stage
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Fig. 4 Hormone contents in normal and malformed roots on metaphase (A) and telophase (B) of fast thickening stage of carrot
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