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Morphology of fresh seeds and germination of in vitro embryos for Taxus

Yunnanensis
BIAN Fangyuan, SU Jianrong*, LIU Wande, LI Shuaifeng, LANG Xuedong

Research Institute of Resource Insects, Chinese Academy of Forestry, Kunming 650224, China

Abstract; Taxus yunnanensis ( Taxus wallichiana var. wallichiana) is an endangered species on China’s national protection
list. This plant is located mainly in Yunnan, Sichuan, Chongqing, and Tibet. In nature, the seeds of T. yunnanensis need
about 2 years to eliminate dormant factors for germination. To shorten the time of seed germination and improve the
germination rate, many studies of seeds on biology, physiological ecology, and cultivation have been conducted. However,
there are no consistent views and conclusions about how to improve germination rates. Thus, clarification of the embryonal
germination characteristics and the water permeability of seed coats form the basis for understanding causes of seed
dormancy. In order to explore the mechanisms of T. yunnanensis seed dormancy and germination, fresh seeds were used for
morphological observation, water permeability tests, and tests on the effects of different seed sizes and endosperm quantities
on the germination rate for in vitro embryos. Our results showed that T. yunnanensis seeds were obovate three-sided prisms,
embryos were white and bottle shaped, and the endosperm was pale yellow and oily. One thousand seeds weighed 72.934 ¢.
The relative weights of seed coat, kernel, and embryo accounted for 50.56% , 40.45% , and 8.99% of total seed weight,

respectively. The volume ratio of an embryo versus a seed (E :S) was 7.4%. The volume range for embryos and seeds was
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0.156—1.012 and 51.658—109.649 mm”’, respectively. Mantel tests showed that there was a significant positive correlation
between the volume of embryos and that of seeds ( P<0.05, r=0.810). The water absorption rate of intact seeds was lower
than that of cut seeds. However, the differences of water absorption rates for seeds corroded by acids for 40 and 20 min were
reduced with the extension of soaking time. When the moisture content of a seed was saturated, there was no significant
difference of water absorption rate among intact (23.7%), cut (28.7%), and acid-corroded (28.0%) seeds. The
germination rate of in vitro embryos was markedly different for different seed sizes ( P<0.05). Specifically, the germination
rate of in vitro embryos for superlarge seeds (98.051—109.649mm’) , large seeds (86.453—98.050mm’) , medium seeds
(74.855—86.452 mm’) , small seeds (63.257—74.854mm’) , and supersmall seeds (51.658—63.256mm’) was 80% ,
77.8% , 67.5% , 62.0% , and 44.0% , respectively. Moreover, the endosperm inhibits the germination of embryos, and the
germination rate of embryos without endosperm (41.3% ) was significantly higher than that for embryos with endosperm ( P<
0.05) . The respective germination rates for seeds with a portion of the endosperm and full endosperm was 9.7%—13.3%,
and 0%. Finally, the freshness of in vitro embryos also affected their germination rates. In conclusion, the present study
showed that sampling materials and their cultivation conditions should be consistent between studies. In addition, the seed
dormancy of T. yunnanensis was moderate and caused by physiological dormancy. Many factors can contribute to
physiological dormancy; this study confirmed that inhibitors within seeds are the most important causes of T. yunnanensis
seed dormancy. Additional studies should focus on the changes in quantity of inhibitors over time and their effects on the

germination rates for in vitro embryos.
Key Words; Taxus yunnanensis; morphology; in vitro embryo culture; seed germination; dormant type
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Fig. 1 Seed morphology of Taxus yunnanensis
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Fig. 2 Seeds longitudinal section of Taxus yunnanensis Fig. 3 Embryo morphology of Taxus yunnanensis
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Table 1 Embryo characters of Taxus yunnanensis

FE4R Index EBE £ hREZE Mean=SD /MY Minimum B KA Maximum
TRIE 1000 seed weight/(g) 72.934+1.429 — —

Fl B Seed coat weight/(g) 0.045+0.008 0.026 0.057
Ff{= T Seed kernel weight/ (g) 0.036+0.006 0.024 0.049
FHEEE Embryo weight/(g) 0.008+0.002 0.005 0.011

Fh P4l Seed long axis/ ( mm) 6.905+0.436 6.02 7.92
FhFHE12 Seed transverse diameter/ ( mm) 4.876+0.240 4.27 5.46

A FY42 Seed longitudinal diameter/ ( mm) 4.403+0.332 3.78 5.25
FEK Embryo length/ (mm) 2.437+0.238 1.817 3.233
%7Kt Seed moisture content/ (% ) 32.000+1.250 — —

Tz PR B Bkt R4 10 A,

2.1.2  FRPRIR A AH M 3B

AL G AFP MR Z R ARG/ HT (32 2) B, M0 TR SR B PR K, Bl 1 S50, F
= S5F TR K Z IR B A DG (P< 0.05) T A K20 B SR g R R K Fh POV R AR R
KAFEN 2 IEA G (P< 0.01) ; FhF R SR PR R AR I B 2R I 3 IE ARG (P< 0.01) s Fh T4
BR G FI A Mt R 2 2.2 (P< 0.01)

K2 ZEAEEMEEREXESH

Table 2 Correlation analysis of embryo characters of Taxus yunnanensis

N - » frriife T . EKE
- TRE MEE REE mEE makm o0 FIOE e TR
" 1000 seed  Seed coat  Seed kernel ~ Embryo Seed long ; . mbryo .
Index . . . . . transverse  longitudinal moisture
weight weight weight weight axis . ; length
diameter diameter content
T E 1000 seed weight 1.000
Fh Bz B Seed coat weight 0.859 * 1.000
F{~H Seed kernel weight 0.709 0.236* 1.000
FEE Embryo weight 0.701 0.202 0.404 1.000
B K3 Seed long axis 0.619 0.092 0.202 0.304 1.000
FhFH§1% Seed transverse 0.150 0.168 0.114 0.174 0.631** 1.000
FpFH\1% Seed longitudinal 0.645 0.279 0.296 * 0.190 0.773* 0.681* 1.000
ALK Embryo length 0.769 * 0.085 0.262 0.174 0.865 ** 0.546 ** 0.725*  1.000
& 7K Seed moisture content 0.450 0.483 0.178 0.102 0.575 0.902 0.925 0.296 1.000

# ,P< 0.05; *x P< 0.01

2.1.3 BRI RN T

P LL G AZ TP AR IR RN S B S A RS A (1 4)

FhFHOARFLR/INEE 51.658—109.649mm’ 22 [a] | 4= 57.991, L 11.598 A 20 B nl K A 43 U4 /I /N p
25 R R 5 AN X B AR R 43 51K 51.658—63.256mm’ L 63.257—74.854mm”’ , 74.855—86.452 mm® |
86.453—98.050mm’ 1 98.051—109.649mm’ , z FZL GAZFARIARF A5 Y5 FEl R 0.156—1.012mm” , 2R F K

INETA3 RN N AR R RS AL IRFRSE L3R 0.156—0.327 mm® 0.328—0.498 mm® ,0.499—0.669
mm’ 0.670—0.840 mm’ 1 0.841—1.012 mm’,

BUSE (L S) R FhF SRR AR R 2 (07748 I S AR PEAR GG R, i — i R, s 4L A PR
FIARFR 580 T B AR B Z [ A [ 72 R y = 0.0972+0.063x (r* = 0.657, P<0.001) , Ff A& R K /NS S iy
65.7% 7] IR AR R K/ N gl BRI A 7 B i) TR 0 R/ NI IR ) RN . m R AL S AZ R IR 51
AR/ HLIE (E :S) 4 0.074,
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Fig. 7 In vitro culture of Taxus yunnanensis seeds
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