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Abstract: Ferula sinkiangensis is a perennial herb, producing fruits only once through its life history, and exclusively
habitated in Xinjiang being in the list of state rare and endangered plants Level 2. Besides andromonoecy, usually found
in Umbelliferae, plants of male sterility were observed in their populations. Aimed to male sterility and the factors
inducing it, comparative observation on morphology of male sterility individuals and functional female flowers were
executed through field investigation, and study on cytology of the process of the anther degeneration in female flowers
were made from paraffin sections. The results were as follows: (1) Female plants germinated at the end of March and
blossomed in the middle of April, and their fruits matured at the end of May; Phenological phases of them were the same
as those of andromonoecy. (2) The average height and diameter of plant, and number of the first level branch of female
individuals were (71.00£10.92) c¢m, (71.67£17.64) cm, and (23.83+£2.04) , separately; The average length and width
of basal leaves were (33.41£11.63) cm and (24.47+£8.60) cm; The female and the andromonoecy were the same in size
of both the plant and the leaf. (3) On female plants, inflorescences on the first and the second level branches were all
female , which could bear fruits wholly; The number of umbels in the inflorescence (13.22+4.70) and number of flowers
in the umbel (12.03+2.30) and number of total flowers in the inflorescence (159.08) were higher than those in
individuals of hermaphrodite ; Female plants produced more flowers which could set fruits and bore out-crossing seeds of
heterosis. (4) In female umbels flowers located tightly and the distance among flowers were shorter than those in both
hermaphrodite and male umbels; Female flowers opened slightly in the whole flowering stage, while petals of both
hermaphrodite and male flowers folded reversely. (5) There were no differences in morphological characteristics of petals
and pistils among different sexual flowers. But the length (1.79+0.39 mm) and width (1.10£0.21 mm) of petals, and
the length of stamens (0.6—1.3 mm) in the functional female flower were the smallest, where anthers degenerated and no
pollen stain well developed. (6) Abnormal development of the anther on the degenerated stamen appeared in both of
parietal cells and male gametophytes from sporogenous cell stage to microspore tetrad stage. In conclusion, the nutrients
productivity in plants of male sterility is similar as andromonoecy, but patterns of resource distribution are quite
different; there are significant differences between female and hermaphrodite/male flowers in both the morphology and
the function; abnormal development of parietal cells, especially because of the lack of tapetum, caused abortion of
microspores in the functional female flower.

Key words: endangered plant, Ferula sinkiangensis, male sterility, morphology, cytology
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A. Andromonocious plant, red arrow indicates hermaphrodite
umbel, and rose red arrow indicates male umbel; B. Female

plant.
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Plants of different sexes in Ferula sinkiangensis

Fig. 1
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The same letters indicate no significant differences (P>0.05) ;
Different letters indicate significant differences (P<0.05).
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Fig. 2 Statistics of different sexes of umbels
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1. Flowers of hermaphrodite; 2. Male flowers. 3, 4. Functional female flowers

flowers. a. Anther; b. Filament; c¢. Pistil; d. Petal.

3. Side view of the flowers; 4. Vertical view of the
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Fig. 3 Flowers of different sexes in Ferula sinkiangensis
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1. Functional female flower; 2. Pistil. 3,4. Degenerated stamen
3. Side view of degenerated stamen; 4. Front view of degenerated
stamen. a. Normally developed pistil; b. Degenerated stamen;
c. Petal; d. Calyx; e. Ovary; f. Pedicel; g. Stigma; h. Style;
i. Abnormal anthers; j. Short filaments. ( Drawn by TAN Lixia)

K4 SprsE BBl REVEMEERIE RS
Fig. 4 Morphological structures of functional
female flower in Ferula sinkiangensis
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1-3. Al F M /M TR TSN R E MG ENEE 1. 1005 2. x400; 3. 482 x200, 4-6. WH M 4. DIRebEsf
16, RIBMEAEZS x40 5. PIA/NMATRESIME x132; 6. /NMET RS LA x132, 7-9. WHMEE G 7. W2y
BELN AN R ot FLAN M 2005 8. Y2245 BE AN AN AR AR A UK RIS TR AN %2005 9. 2453 P BES 4k, JEI I i vh 2 FI 8L 2 %200,
10-12. WA S, /INE T BRGNS 1, 255 N BELL N IO 25 BEAR LA 1A 10. x200; 11. x400; 12. /M TR0 AR {4 %400, 13-
15, IH e, 25 PR BE L SR IR 13, Z0 IR AL AR 2645 14, JFAE TR AR 1R > 2645 15. {00 20 i BE 1 82 70IR 25 JE % 400,
Ta. JHi)Z; En. 255 NEE; Ep. £ ; SC. i M41HL; PC. 25BE4MHI; MMC. /M T RE4IHL; FL. 1482 ; PG. 4ERHR; DAL iR
AEy

1-3. Fertile stamen, structure of well developed microsporangium, indicating tapetum and endothecium 1. x100; 2. x400; 3. Fibrous layer
x200. 4= 6. Sterile stamen 4. Functional female flower, indicating degenerated anther with arrow x40; 5. Abortion in both of the two
microsporangia X132; 6. No pollen grain produced in the microsporangium x132. 7-9. Sterile stamen, sporogenous cell stage 7. Secondary
parietal cells and sporogenous cells X200; 8. Secondary parietal cells and aborted secondary sporogenous cell X200; 9. Parietal cells differiation
with endothecium but no middle layer and tapetum x200. 10—12. Sterile stamen, microspore mother cell stage, parietal cells degradation except
for endothecium  10. x200; 11. x400; 12. Aborted microspore mother cell x400. 13—15. Sterile stamen, aborted connective tissue 13.
Nucleus degradation X264; 14. Protoplast degradation X264 ; 15. Only cell walls left x400. Ta. Tapetum; En. Endothecium; Ep. Epidermis;
SC. Sporogenous cell; PC. Parietal cell; MMC. Microspore mother cell; FL. Fibrous layer; PG. Pollen grain; DA. Degenerated anther.

BRI et b B ol REVEME L IR L AE 25 10 A 5 i 7

Plate I Development of degenerated anther on the functional female flower in Ferula sinkiangensis
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