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Water Deficit Stress-Induced Changes of Endopeptidase Activity
and Types and Acceleration of Flower Senescence Process in Cut
Rose ( Rosa hybrida)

ZHAO Xi-ting, CONG Ri-chen, LIU Xiao-jing, GAO Jun-ping

(Department of Ornamental Horticulture and Landscape Architecture, China Agricultural University, Beijing 100094)

Abstract: [Objective] This work was aimed to investigate relationship between induction of endopeptidase (EP) activity and
classes and acceleration of flower senescence process by water deficit stress (WDS) in cut rose ( Rosa hybrida L.) cv. Samantha.
[Method] Flowers at opening stage 2 were treated with repeated WDS, namely 24 h WDS (the first WDS), 12 water recovery, and
24 h WDS (the second WDS), or by 24 h WDS followed 12 h 50 pmol-L"' ABA pretreatment, or held in distilled water directly as
untreated controls. [Result] (1) Between the first WDS and the second WDS, no difference was observed in bend neck phenomena
during the treatment, but obvious difference was in vase quality of cut flowers after the treatment, and severe phenomena of bull bud
was obtained during vase after the second WDS. However, bend neck degree of flowers was alleviated obviously by ABA
pretreatment. (2) When the first WDS was finished, water potential of flowers was recovered to the level before treatment after 6 h
water recovery, while fresh weight loss of branch and EP activity of petals was recovered to the low level before treatment after 12 h
water recovery. As the second WDS was performed, the changes of EP activity in petals was much dramatic compared to the first
WDS finished, although almost no difference was observed in water potential and fresh weight loss between the first WDS and the

second WDS. The WDS-induced decrease of water potential, loss of fresh weight and raise of EP activity were effectively suppressed
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by ABA pretreatment. (3) For control flowers, during the processes of flower opening and senescence, the hydrolytic activity of
metalloprotease and cysteine protease in petals was undetectable, while serine protease hydrolytic activity was dominant, and further
increased during senescence. The changes of EP activity and types in petals induced by WDS were consistent with that induced by
flower opening and senescence. Serine protease activity in petals was induced strongly by the first WDS, and recovered to the

primary level after water recovery; and the activity was elevated dramatically by the second WDS. The increment of serine protease

activity induced by WDS was significantly depressed by ABA pretreatment. [ Conclusion] These results above suggested that the

increment of serine protease activity induced by WDS might be related to acceleration of flower senescence process after WDS.
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Fig. 3 Changes of EP activity in petals of cut rose Samantha during natural opening (A), repeated WDS (B) , and WDS following

ABA pretreatment (C)
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Table 1 Changes of EP types and activity in petals of cut rose
Samantha during process of flower opening and
repeated WDS (inhibiting activity, %)

Qb pSEdi| #i7 Inhibitor

Treatment Treatment time  gEpTA 1A PMSF

pagie 0d 0a 0a 57b

Control

3 3a Oa 64 ab
5 la Oa 64 ab
6 Oa la 72 a
RN/ CNINS ] 0h 0a 0a 57d
The first WDS
6 Oa Oa 57d
12 Oa Oa 58 c¢d
18 0a 4a 60 bed
24 Sa Oa 77 a
HK 6h O0a Oa 58 cd
WR
12 Oa Oa 51d
52 R 6h 0a 0a 55d
The second WDS
12 Oa 3a 61 bed
18 Oa Oa 70 ab
24 la Oa 68 abc

[FIZUAH )7 BER 7R £ Duncan FGB M ZEERIRTE 0.05 K P EZERA R
%, n=3. NH

The same letter in the same low means no significant differences at 5 %
level by Duncan’s multiple range, n=3. The same as below
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Table 2 Effect of ABA pretreatment on EP types and activity in petals of cut rose Samantha (inhibiting activity, %)
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