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Abstract: The effects of different warming time on the growth habits, florescence synchronization and hybrid seed
development of G. elata f. glauca and G. elata {. elata were analyzed, which laid a foundation for obtaining highquality
hybrid seed materials of G. elata in early stage and providing scientific basis for promoting efficient seedling raising of Gas-
trodia elata hybrid. Different batches of temperature (22 °C) were used for G. elata {. glauca and G. elata . elata, and
various traits such as the seedling emergence time, the first flowering time, the height of the flower stem, and the quality
of hybrid seeds were analyzed. Different warming time is the main factor affecting the emergence time and the first flower-
ing time of G. elata, G. elata f. glauca mainly emerges in the middle and late February, and G. elata . elata gradually

emerges after 10 to 15 days of temperature rise. Ecological variation is the main factor affecting the length of the growth
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period and the number of flowers in the flowering period of G. elata, and the growth period of G. elata . glauca is 21.47
days longer than that of G. elata {. elata, but has no significant effect on the flowering and fruiting stages. G. elata f.
elata is easier to complete bolting than G. elata f. glauca. Under different heating time conditions, the fruiting rate of G.
elata 1. glauca is 87.76% , and that of G. elata {. elata is 94.53% . The activity of hybrid seeds obtained from G. elata
{. elata as female parent and G. elata {. glauca as male parent is 94. 32% , which is better than that obtained from G. ela-
ta {. elata as male parent and G. elata f. glauca as female parent. Therefore, the production should start to heat up for
G. elata 1. glauca in the middle of January, and start heating and accelerating the bud of G. elata {. elata after the emer-
gence of G. elata f. glauca (about 15 days), so that G. elata . glauca and G. elata {. elata can be synchronized at the
early flower stage in March, and excellent hybrid G. elata seeds can be obtained at the beginning of April.
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Table 1 Growth and development dynamics of G. elata f. glauca and G. elata f. elata at different planting and warming

times

A Y 4157 T i1 5 8] H T 1] pia 3 R MY

w1 1A2A 2H16H—2H21H 4A22H—5H3H 5H16H—526H
e} W2 1H7H 2H15A—2)21H 4H17TA—4)27H 5H4H—-5H15H
K W3 1H12H 2016 H—2J]23H 47 3H—4A12H 4A22H—-5H2H
i3 W4 1H17H 2HA8H—2H18H 3H7TH—3A16H 4A1H—4A12H

w5 1H22H 2H12H—2J119H 3H18H—3H26H 4 13H—4)]22H

H1 2H10H 2H17TH—2/24H 3H13H—3H23H 4 3H—4A12H
I H2 2H15H 21250 —3H3H 3AH21H—3H30H 47 12H—4H23H
K H3 2H20H 3H8H—3J12H 3H25H—4H2H 4A17H—4H25H
Jik H4 2A25H 3H6H—3H12H 3AH29H—4H8H 4H22H—5HA1H

H5 3H2H 3H8HA—3J114H 3H31A—4/11H 4 26H—5H5H
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Table 2 Effects of different planting and warming times on the growth period of G. elata f. glauca and G. elata f. elata (7=%s)

/d
AL 2 H T 6] fi) I AL F 1] HA PN 37 R A 3 R R I A7 I
W1 48.33+2.08a 50.0047.00a 10.0044.00a 24.33+1.15a 5.00+1.73a 89.33+13.05a
JA W2 39.67+0.58b 49.6748.08a 9.67+1.53a 23.3340.58a 5.33+1.53a 88.00£7.00a
PN W3 35.0040.00c 42.6749.07a 10.0041.00a 23.6740.58a 7.67+t1.53a 84.00+11.53ab
Jik w4 21.3340.58d 26.6741.53b 10.00=1.00a 23.6710.58a 8.3340.58a 68.67+2.52ab
W5 23.3343.51d 29.6745.86b 10.67+0.58a 23.67%0.58a 8.3343.06a 72.3348.96b
Hl1 14.00=0.00a 19.00+£1.00a 8.334-0.58a 21.00%=1.00a 6.6740.58a 55.0041.73a
an H2 13.33£0.58ab 22.00%0.00ab 8.33+1.15a 23.00%0.00a 6.6740.58b 60.0041.73ab
x H3 16.330.58b 15.67+£1.53b 9.00%0.00a 23.0040.00a 7.00£0.00b 54.6741.53b
JEk H4 9.33+0.58¢ 23.6740.58¢ 9.33+1.15a 23.0040.00a 7.33£0.58b 63.33+1.15¢
H5 10.334+1.15¢ 21.00£1.00d 9.67+0.58a 23.0040.00b 8.33:£0.58b 62.0041.00c

TE : 28 5 W MER B8 Duncan ¥ /NG T8 RIR 5% 22 5 /KF (A ] He )

Note: the difference significance test is Duncan method, and the lowercase letters represent the 5% difference level (longitudinal

comparison )

3.3

F b

V6B R R ACAS 20 R R R B AR 22 38 72 A 1) 34
WR N 16.97 mm, #j £ 5% 8. 38 mm, I fF & &

A/ mm

40

[ (b) —HI
: -2
&BIOG)- 3
e 1
i +HS5
gsm-

PR 0 1020 30 4030
F¥/d F¥/d

1 AEEEHBREESXAK(a) LRK(D)FISTREK LR
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Table 3 Effects of different planting and warming times on agronomic characters of G. elata f. glauca and G. elata f. elata

(zx£s)
A5 20 5 VS P ARE/ A UG AL /em L 5/ em
W1 43.00+17.35a 38.00+£5.57a 816.67+157.67a 1198.67+95.73a
=2 W2 56.3345.13a 49.00+2.65ab 688.33+53.38ab 1195.00+18.52a
K W3 57.0042.65a 50.3342.08ab 759.00+122.05ab 1186.67+20.21a
JiR w4 61.6745.77a 50.334+7.51b 944.33+109.50ab 1302.00+£113.77a
W5 62.67+13.58a 58.67+3.06¢ 786.00+104.73b 1235.33+48.50a
H1 83.00+ 3.46a 73.33+6.66a 748.33+68.09a 1167.33+20.13a
an H2 87.00+1.73a 86.33+2.52a 982.67+46.07a 1335.67+1.15a
X H3 88.00£7.00a 82.00£3.61ab 869.00419.00b 1316.33+32.33ab
JFk H4 85.33+2.08a 78.33+9.87ab 889.67+34.08b 1199.00+20.22b
H5 89.67+1.15a 89.33+1.53b 1 008.00+24.64c¢ 1238.33£127.56b

TE: 22 5 W MER 568 Duncan ¥, /NG 58 ROR 500 28 57 KF (w1 HE D)

Note: the difference significance test is Duncan method, and the lowercase letters represent the 5% difference level (longitudinal

comparison)
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PAR RN RS RES N N T e T e A 1 AN el R 1
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TE A SRAH AN g 2, 5 97 R ) 22 O DG (H AN b 35
L0 ) 5 AR AR I IR) A O R A R O, R
KWW A6 S4B 3 R B AR 3 UM DG (P<<0.01) 5

G AR ] 5 A AR B 2 IR A G (P<<0. 01) 5 {6
KBS 397 5 A AL 2 B 1B 35 A1 6 (P<<0. 05) 5
A6 2= B0 9 LB A I 3 A DG (P<<0. 01) 5 R Ak & B
554 22 = R R 3 A 56 (P<C0. 01) o £1 K R i JBR
AN TR T S B TR 5 R T A 2 A o6 (P<Z
0.01), 5 3 2 3 R WO A= 20 e
TEAH G (P<C0. 01) , 546 0 R B bf A = B 5 b 25 A1
K(P<<0.05), IR AT H] A6 2 55 9 B IE AR G
EOR S35 5 H IS 8] 5 L 2R st ) AR 3 30 S A B 3 R
FH G (P<<0.01) , 5 3 5 R Wi 9] 528 W 38 6 A oG (P<<
0.05) ; 4 € i 18] 55 4= & 9 5 i 2 1E A G (P<
0. 01) 5 44 11 R B 15 91 S R WSO 22 0 38 1E A G (P<<
0.01), 54 F W2 B F M (P<<0.05), 3 i 5
BB IR A R R A DG (P<<0.01), 5 E
R A (P<T0.05) ; B R R 54 F W .
PR B E A (P<<0.05) s AL F W Stk m
T3 AH G (P<C0. 05) 5 B2 850 97 SR B0 5 I Ak = B
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Table 4 Comparison of characters between the hybrid seeds of G. elata f. glauca X G. elata f. elata. and G. elata f. elata
X G. elata f. glauca (T=xs)

” WK, e - 15

S A WR/mm RIEFH /g MFE/mg FFK/mm MFE/om MK /am FRSE/nm "y

mm | 0
16.97+ 0.27+ 25.90+ 610.93+ 154.08+ 218.48+ 105.48 4+ 94.324+

IEEAN 8.364+0.19

0.16 0.01 1.18%x* 23.55 3.69 3.99 1.49 0.99%*
Py 20.33% 10.39+ 0.57=+ 22.68+ 1186.66+ 161.90+ 229.64+ 114.74+ 74.644
- - 0.27%** 0.62%* 0.02%* 1.42 71.76%* 6.01* 4.40%* 1.90%x* 2.55

¢ For P<<0. 05, ) P<<0.01
Note: * indicates P<Z0. 05, ** indicates P<<0. 01
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Fig. 2 Comparison of seed morphology between the hybrid seeds of G. elata f. glauca X G. elata f. elata (left) and G.

elata f. elata X G. elata f. glauca (right)
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Fig. 3 Correlation analysis of agronomic characters of G. elata f. glauca (A) and G. elata f. elata (B) at different

planting and warming times
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Note: color depth represents the size of correlation coefficient, red represents positive correlation, and blue represents nega-

tive correlation
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