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Abstract: In order to understand whether there are differences in morphology of microstrobilus of Pinus elliottii * Song-
tai’ during development, to clarify its abortion process, abortion mode and influencing factors, and to provide scientific
basis for utilization and later research of male sterile varieties of Pinus elliottit, the morphological changes of microstrobi-
lus were observed by using ‘ Songtai’ s10 abortive line and s9 fertile line as materials, and the microstrobilus was sliced
in paraffin and the development of microspore was observed under optical microscope. The results were as follows: There
was no significant differences between s10 abortion line and s9 fertile line before meiotic phase of microsporocy decelera-
tion and division, and the growth trend of microstrobilus was the same. In the period of tetrad, s10 microspore cell
development and microstrobilus morphological development were abnormal. The time from tetrad to monocyte microspore
development of fertile lines is about 5 d. However, the abortion line continued to develop for about 20 d, and the dura-
tion was four times that of the fertile line. In the meantime, the development of tapetum cells was abnormal , the degrada-
tion was slow, the tissue arrangement of microsporangium wall was disordered, and the degradation was delayed. Finally,
510 forms abnormal dinuclear pollen and no pollen dispersion. So it can be reasoned that the abnormal development of
microsporangium wall cells, and the abnormal morphology of microstrobilus.The tapetum develops abnormally in the tet-
rad period, and the callose enzyme can not be secreted at appropriate time to degrade the callosum wall surrounding the
tetrad, nor can it synthesize and transport the energy substances needed for pollen formation in a timely manner. At the

same time, the cystic wall cells showed delayed degradation and lamination. This series of abnormal changes leaded to

the normal tetrad could not be formed, which made the pollen abortion.
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Fig. 1  Growth trend of microstrobilus in
‘Songtai’ s10 abortive line and s9 fertile line
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a—c. Slow development stage of s9 microstrobilus; d—e. Rapid growth of s9 microstrobilus; f. Loose powder period of s9 microstrobilus; A,

B. Slow development stage of s10 microstrobilus; C. Abnormalities at the tip of s10 microstrobilus; D-F. Abnormal development of s10 mi-

crostrobilus; G. Comparison of loose powder period.
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Fig. 2 Morphological observation of microstrobilus in ‘Songtai’ s10 abortive line and s9 fertile line
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Fig. 3 Cross-cutting observation of microspores in s9 fertile line
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Fig. 4 Cross-cutting observation of microspores in ‘ Songtai’ s10 abortive line
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Table 1 ~ Comparison of the development process of microstrobilus in ‘ Songtai’ s10 abortive line and s9 fertile line
AN IR R TR MMET LT E
. Microstrobilus developmental character Microspore development stage
RAE H

Sampling date

9 [ E &R
59 fertile line

s10 JWE &

510 abortive line

O AER

s9 fertile line

s10 T E &R

s10 abortive line

12H13H
13 December

12H19H

19 December

12H26H
26 December

WHE1H208
2 January of the
next year

1A8H
8 January

171408

14 January

1H19H
19 January

1H23H
23 January

1270
27 January

2H1H
1 February

2H7H
7 February

2713 H
13 February

B A 5
Wrapped in scales

TR hh o5 8 A
Scales begin to show
at the top

DRI Ah s th i A
Scales begin to show
at the top

LTI e e L 9
Microspore leaves slowly
exposed the scales

AN S R R
Microspore leaves slowly
exposed the scales

N AR i 48
Microspore leaves slowly
exposed the scales

LA P R L
Microspore leaves slowly
exposed the scales

AN R L
Microspore leaves slowly
exposed the scales

Rapid growth

ALK
Rapid growth

PR KRR IR RO
Rapid growth and development,
and pollen began to scatter

BUBYSE R, H IS
Pollen is scattered, and a
large number of shedding

P o
Wrapped in scale

Yk A 32

Wrapped in scale

TR Uit 8 A
Scales begin to show
at the top

NI P R L
Microspore leaves slowly
exposed the scales

N A P R
Microspore leaves slowly
exposed the scales

N AR i A
Microspore leaves slowly
exposed the scales

BT AL
Become dry and shriveled

H BT AL
Become dry and shriveled

/MBI RGN E K

Microstrobilus grows slowly

/MBI BRI K

Microstrobilus grows slowly

FIEZE4n, TR BE
Shrivel and shrink, start to
fall off
ToAER B IR B
No pollen is released, and a
large number of shedding

E | B A ok AN R )
ALK

Epidermis andmeristem, par-
tially saturated cell formation
in the epidermis and

ISR

Saturated cell formation

TEfAE

Saturated cell

A

Saturated cell

/METREAR I

Microspore mother cell

/METREAR I

Microspore mother cell

/N BRI

Microspore mother cell

Meiosis

PUSMA A AL RS

Tetrad, mononuclear pollen

R AN
Mononuclear pollen,
dinuclear pollen

ESIE IS G
Epidermis is cracked, and
pollen began to scatter

Complete pollen scattering

KL A HR KT
T AL MDTE B

Epidermis andmeristem, par-
tially saturated cell formation
in the epidermis and

T AL A

Saturated cell formation

/NI BT R
Microspore mother cell begin
to appear

AN EEAR

Microspore mother cell

ZINMEL - E5 200 L O K 2L
UG EEN

Microspore mother cell
meiosis and tetrad

U5 BN
Tetrad, mononuclear micro-
spore

PUo A S S M T
Tetrad, abnormal mononuclear
microspore

UGk S S N
Tetrad, abnormal mononuclear
microspore

S AL A SRR
Abnormal mononuclear pollen,
empty capsule formation

S AR A SRR
Abnormal mononuclear pollen,
empty capsule formation

S RGNS RBCATIT R
Abnormal dinuclear pollen,
epidermis is not cracked

S AR FRBCATIT R
Abnormal dinuclear pollen,
epidermis is not cracked

AT RIYAE R WF W AT ST R B, AE R M
e 20 M 2 TR AR 45 I S A Rl RE A,
HAT 70% BT EHECE I 9 & A AE D R LS o T
TEV 3 5 22 ) K B A b, ) — A /9 7 i 2R
H/INELT ) e D PR R B — Rl OR A N T

Bk AR JBF IR S BE R AN T A
RN AR R, B L, SRR
FERCEARY) T i s B, E 2 /N BRI 7, 4
BERBEATT 25 75 b —Fh e & #a 5= AE /1 1
SRR R R FR 23 A A TR 5 A 1A, R LR
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