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Phenology and sex expression of Junggar desert ephemerals Neotorularia korolko-

vii and Isatis violascens Brassicaceae
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Abstract Neotorularia korolkovii and Isatis violascens Brassicaceae are early-spring ephemerals common in the Junggar
Basin Xinjiang. Phenology and sex expression of the two species are as follows. 1 Seed germination occurs in late
March fruits are fully mature in late May and early June and lengths of the life cycles were 62d and 71d  respectively. In
both species vegetative growth accounted for one-third of the length of the life cycle and reproductive growth for two-thirds.

2 Flowers of both species are bisexual and tetradynamous. Difference in anther length of long and short stamen in N.

korolkovii was not significant p >0.05  but filament length between long and short stamen was significant p <0.01 . In

1. violascens differences in length of anther and filament between long and short stamen were significant p <0.01 . 3
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Anthesis of individual flowers in the two species lasted 1 —2d. The anther of the long stamen dehisced about 20min to 1. Oh
before the flower opened while the anther of short stamen dehisced at anthesis. 4  Fertility rates of pollen were >90%
in both species but on a anther basis short stamen had more pollen grains than the long stamen. 5  Survivorship
viability curves for pollen in long and short stamen were similar and pollen viability was high at the beginning of anther
dehiscence in both species. In N. korolkovii pollen viability of long and short stamen at the beginning of anther dehiscence
was 98% and 97% respectively. Maximums lengths of pollen longevity for N. korolkovii was about 33.0h and the optimal
pollination phase was 0 —9. Oh after the shedding of pollen. However in I. wiolascens pollen viability of long and short
stamen was 99% and 98% respectively and their pollen longevity was about 7. 0h. The optimal pollination phase for the
species was 0 —3.0h after the shedding of pollen. In N. korolkovii and I. wviolascens optimal stigma receptivity was 0 —
3. 0h and 0 —2. 0Oh after anthesis respectively. The period of anther dehiscence was highly correlated with the period of high
pollen viability and with the period of high stigma receptivity. 6 P/O ratios of N. korolkovii and I. violascens were 108.
07 £17.17 and 992.10 £272.16 respectively. There were no pollinators visitations during the flowering phase of either
species and self-pollen of both species was easily transferred by gravity to the stigma where it germinated readily. Fruit-
set in flowers of N. korolkovii and I. wviolascens without emasculation and with bagging was 80. 00% and 79. 43%
respectively and fruit-set in naturally-pollinated plants was 84.26% and 82.51% respectively. Based on these results
the breeding system of the both species is predominantly selfing. 7 Thus we can conclude that both species have special
adaptive strategies in phenology floral sex expression and mating pattern to the unpredictable Junggar desert environment

and that these traits increase fitness of the populations.
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Table 1 Phenological characteristics of N. korolkovii and 1. violascens 2005
Flower bud  First flower Flowering First fruit d
Species  Germination Seedling V7 T Rull blooming R Bt maturing Life eyele
26/3 2/4 11/4 22/4 28/4 11/5 1/5 26/5 0
N. korolkovii 26 Mar. 2 Apr. 11 Apr. 22 Apr. 28 Apr. 11 May 1 May 26 May
25/3 3/4 18/4 29/4 2/5 17/5 6/5 3/6 71
I violascens 25 Mar. 3 Apr. 18 Apr. 29 Apr. 2 May 17 May 6 May 3 Jun.
1 1 3
2 5 6 62d 71d 3
3 @
17d 25d @
17d 15d @
29d  33d 3
1/3
2/3
2.2
2.2.1
1 2 ~
18cm 4 ~35 3.12~3.60mm  0.97 ~1.19mm
4.73 ~6.0lmm  0.94 ~1.20mm
0.75 ~
1.05mm  0.28 ~0.40mm 2.71 ~3.15mm  0.18 ~0.24mm 0.79 ~1.0lmm  0.27
~0.35mm 3.10 ~3.70mm  0.18 ~0.26mm 2.81 ~
3.93mm  0.64 ~0. 84mm 2 2 0.64 ~
0. 90mm 0.51 ~0.73mm 2
2 F=0.000 df=1 p>
0.05 F=4.774 df=1 p<0.05 F =
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27

40.254 df=1 p<0.01

F=0.281 df=1 p>0.05

2 5~30
2.14 ~2.46mm 1.00 ~1. 14mm
3.14 ~3.56mm 1.07 ~1.35mm
0.48 ~0.72mm 0.28 ~0.40mm 1.68 ~2. 04mm
0.24 ~0.40mm 0.40 ~0.54mm 0.30 ~0.40mm 2.05 ~2.35mm 0.32 ~0.42mm
2.24 ~2.82mm 1.08 ~1.26mm 1 2
0.91 ~1.09mm 0.29 ~0.43mm
3
2
Table 2  Floral quantity characteristics of N. korolkovii
Stamen Pistil
| Anther Filament
tem Sepal Petal .
Ovary Stigma
Short stamen Long stamen Short stamen Long stamen
Length
803364024 5.37+0.64  0.90%0.15  0.90%0.11  2.93£0.22  3.40£0.30  3.37£0.56  0.77+0.13
mm
Width
1.08 +0.11 1.07 £0.13 0.34 £0.06 0.31 £0.04 0.21 £0.03 0.22 £0.04 0.74 +0.10 0.62 +0.11
mm
df — — 11 — 11 — — —
F — — 0.000 4.774* — 40.254 " 0.281 — — —
p — — 1.000 0.035 — 0.000 0.643 — — —
* 0.05 ® % 0.01 means width  * Significantly

different at the 0. 05 level

# s Significantly different at the 0.01 level n =30

3
Table 3  Floral quantity characteristics of 1. violascens
Stamen Pistil
| Anther Filament
tem Sepal Petal .
Ovary Stigma
Short stamen Long stamen Short stamen Long stamen
Length
2.30+0.16 3.35+0.21 0.60 +0.12 0.47 +0.07 1.86 +£0.18 2.20+0.15 2.53+0.29 1.00 +0.09
mm
Width
1.07 £0.07 1.21 +0.14 0. 34 +0.06 0.35+0.05 0.32 +0.08 0.37 £0.05 1.17 £0.09 0.36 +0.07
mm
df — — 11 — 11 — — —
F — — 17.125** 0.330 — 68.270 ** 5.460 " — — —
— — 0.000 0.569 — 0.000 0.025 — — —
* 0.05 w o 0.01 means width = Significantly different
at the 0.05 level * = Significantly different at the 0.01 level n =30
3 F=17.125 df=1 p<0.01
F=0.330 df=1 p>0.05 F=68.270 df=1
<0.01 F=5.460 df=1 p<0.05
2.2.2
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Fig. 1 The flowering dynamics of inflorescence in two species
2.2.3 P/O
| 40) 4
4 P/0
Table 4 Pollen-ovule ratios and pollen fertility in N. korolkovii and I. violascens
/ %
Number of pollen grains/anther / / / Fertility rate of pollen
L. Number of Number of
Species P/0 value
pollen/flower ovule/ovary
Short stamen Long stamen Short stamen Long stamen
. 790.20+£98.92 531.50 £154.60 3706.40 £659.03  34.30 +2.58 108.07 +17.17  95.00 +4.00 95.00 +1.00
N . korolkovii
I viol 372.90 £106.94  309.60 £95.43  1984.20 +544.31 2.00 £0.00 992.10 £272.16  97.00 +£2.00 96.00 +2.00
. violascens
df 11 — — — — 111 —
F 19.865** 1.951 — — — — 0.034 2.302 —
0.000 0.180 — — — — 0.856 0.149 —
® % 0.01 means [satis violascens * * Significantly different at the 0. 01 level n =30
4

F=19.865 df=1 p<0.0l

F=1.951 df=1 p>0.05
F=0.034 df=1 p>0.05

2.2.4

90%

F=2.302 df=1 p>0.05
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Fig. 2 Dynamic curve of pollen viability in two species
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6. Oh 7 5h Table 5 Test for stigma receptivity in N. korolkovii and I.
violascens
9.0h Stigma receptivity
2.0h 3.0h Time after blooming h . .
N. korolkovii L violascens
4. 5h
0 + + + +
3.0h 1.0 + + + +
2.0h 2.0 + + + +
3.0 + + +/ =
2.2.5 s . _
1 6.0 +/ = /
7.5 +/ - /
9.0 - /

+ + means stigma have high receptivity —+ means stigma have
o) receplivity +/ — means some stigma have receptivity some haven’ t -
means no stigma receptivity n =30

6
6
Table 6 Fruit-set under different treatments in N. korolkovii and 1. violascens
No. of flowers marked No. of fruits Fruit-set %
Species No emasculati N asculati N sulati
pecies Natural pollination o emaseu ,d ton Natural pollination O emascu -a ron Natural pollination O emaseu .a ron
and bagging and bagging and bagging
N, korolkovii 501 490 424 392 84.62 80.00
. 281 287 232 228 82.51 79.43
I. wiolascens
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80.00% 79.43% 84.26% 82.51%
3
3
3.1
15
16
7 Pias  Guitidn
18
1 19
1
20 10 21 2 30
2/3
12
5 45% 100 ~ 200mm
2 21 3 5 6
62d 71d 1 84.26%  82.51% 6
17d  25d 1/3 2/3
Pias  Guitian * Beatley 2 King  Roughgarden 1
2
6
2
3.2
2
25
Lepidium sisymbrioides Cardamine pratensis
Hirschfeldia incana ~ Cheesemannia wallii 4 % Lepidium 1/8
4 172 2 1/4 ¥ Brassica

rapa

28

29 ~32
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2 3
2 9.0h  4.5h 5
4
3.3
s P/0 * Pias Guitian **  Cruden *
Preston * Boaz  ** Cresswell ° Eschmann-Grupe ~ Erbar Langlotz 7 172
P/0 P/0
P/0 3500 P/0 1000 T s
w0 5
Capsella bursa-pastoris
4 ~10C >15C
™ Alliaria petiolata
¥ Brassica napus 1/3
40
P70 108.07 £17.17  992.10 £272. 16 4 1000
Preston 66 P70 »
6
34 41
2 43
25 44
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