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Ecological function and adaptive significance of staminodes in
Delphinium caeruleum Jacq. ex Camb

Zhong Yu-Qin, Min Wen-Rui, Zhao Xiang”, Hou Qin-Zheng "

( School of Life Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract. We analyzed changes in the number of visiting insects, pollen quantity and quality,
herbivore eating rate, and fruit and seed set ratios after removal of staminodes in a Delphinium
caeruleum Jacq. ex Camb population to explore their ecological function and adaptive
significance. Results showed that number of visits was significantly reduced after artificial
removal of the staminodes, and pollen number and vitality were significantly reduced by rain
and solar radiation. Compared with natural conditions, removing the staminodes also
significantly reduced the fruit and seed set ratios, but had no significant effect on the herbivore
eating rate. These findings indicate that the staminode is an important organ for D. caeruleun
to attract pollinators and can improve reproductive fitness by limiting rain and solar radiation
damage, but cannot prevent herbivores from eating the internal flower organs. Thus, the
staminode may have important adaptive significance for D. caeruleum to cope with unfavorable
environmental conditions.
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A: Inflorescence; B: Front view; C. Front view with staminodes removed. a. Nectariferous spur; b. Staminode; c: Calyx; d. Flower

petals; e. Anther with pollen; f. Anther without pollen.

B 1 EREHLALEN
Fig. 1 Floral structure of Delphinium caeruleum
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samples t £ 5 b P 41 B 1 22 5, >R One-
way ANOVA i 3 41k 3 41U s 225,
2 GR54
2.1 RBRREGERES T

AT R, WAL EE VR R Bl 24 AE
% ( Bombus impetuosus Smith) , 7E 5 d H12%figk
X 15 25 HARRAS T AER Ui B R BOE T 26 vk H
YN K LT e ( B. pyrosoma Morawitz ) F1/)NE i i
( B. lepidus Skorikov) , 5 d HijiAE R E 5k 12
M3 (E, K 2), ERiBILHERG, VilbR
AR RTCIA A ML, (5 3 FhiifE R A T AE B
HREft(E 1),

Fx1 5dNERERFERRMER FRKE

Table 1 Visiting insect species and number of visits
to Delphinium caeruleurn over five days
SRS P Z BRI
Y Natural control ~ Staminodes removed
Number of Number of
visits visits
Bombus impetuosus 26 8
/NERERE B. lepidus 12 10
KL AEM: B. pyrosoma 13 6
B3t Total 51 19

2.2 PAERESTXIEMEE R XA
TEASRETOLIM 3 6 h i, WAL
Frii & %4y 5l b (23.82 + 3.23) % Ml (23.38 +
2.89) %, [HMFhab B (0] A6 3 22 5. EBR
BACHESS IS, POLIR 3 h, fERBT RN (20.48 =
1.29) % (K 3), BHMET AL TR AL, H

http://www.plantscience.cn
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A KZLAEME ( Bombus pyrosoma) ; B: /INMERERE( B. lepidus) ; C:

MAEIE (B. impetuosus) .

B2 EZREfipERHR

Fig. 2 Visiting insect species

351
o 301
© 7 ;
2 8 27— I 0
58 20r I c
= T
B 157 T
RO
® g 101
& sf
0
HAAERE3 h HAEIE6 h LM a3 h ZMELiE6 h
3 hinthe 6hinthe 3 hinthelight 6 hinthe light
light natural light natural ~ with removed with removed
control control staminodes  staminodes

ARFREFRTE P < 0.05 KF2H8E, T,
Different letters indicate significant difference at P < 0.05
level, same below.

B 3 MBELERRLERZE LR
AR EHIEHREHE L E
Fig. 3 Pollen germination rate of Delphinium
caeruleum with and without staminodes removed
under different periods of sunlight exposure

(SRS N IETB ) W 2 1 e S e 3 [ A
IR A S AT A Gt 25 R A Y 5 0 i 2R A AR AR Ry 1
KHRFEM,
2.3 WKMRIRTTEHEE R0

WE 4 Fir, KRG, ZBRIB A Y 1E
KYE R (489.5 + 45.35) 4, BEMLT AR IAAH
f)(624.5 + 88.5) 1>, i F SR X HEZH R 48 20 2 [i]
AIEAE L F 5 (K 4) , S5 REI R A L nE 1k
TS AT LA REGRE SRR 7K R T 6 PN R B 4
2.4 HERERSLRRELHF

HRENLTE ARIRE T ALK A (68.75
8.33) %, IMZ=bB LIRS b (A8 R ((47.31

8.43) %) W E TR, SifFRMBEMAELIEE, £
FRIBALAESE A P 45k 3 (351 £ 7.11) %) b 4K
T HIRFIEZH ((49.36 +6.56) %) (£ 2) .

© Plant Science Journal

9001
800+ a
700+
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200t
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——
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——

Number of pollen grains

SRS I

Natural control

Crmenms &8
Remove staminodes Bagging
B4 BBEEREEBRBLERS, BE.
BARETEMKARIEHEHREE
Fig. 4 Pollen grain count of Delphinium caeruleum
with and without staminodes, bagging after rain wash

T2 FENERURR
Table 2 Seed and fruit set ratios
2 KR/ % AR/ %
Group Seed set ratio Fruit set ratio
EE:SoRils] 49.36 + 6.56a 68.75 + 8.33a
PRUSIEY fii#o8 35.1 £ 7.11b 47.31 + 8.43b

W RFEFEERRTE P< 0.05 K 257 0%,
Note. Different letters indicate significant difference at
P < 0.05 level.

IR E
AR AL NG R R B — S H R
Agh i, FEEREAELG M2 (18 5) . LERBILHE

2.5

B5 HEFEENHEREHRTEER
Fig. 5 Schematic of herbivorous insects on

 Delphinium caeruleum
http://www.plantscience.cn
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FETE A B A R R (3) AP AR AE 0 5
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Br T ORI AE N AR FEES B 250, AT LAk b I 7K A
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Hh )R A 8 AT BE R BH Lk W K 2E AL P A A B R
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