YR IR S HEE44, 2017, 26(1) ; 55-62

Journal of Plant Resources and Environment

Ve P2 5 ss U RIS P2 3 A2 s AN &R 1Y
G o8 N P v

v la J > la 2 — h2 la,®
EAZ" & &7 RTFAR", AR, Rk, T4
(1. MR, a AEmRE2ERE, b, EPRHBR RGREMF TR, 195 3T 210023,
2. VLA T ERR A A AT T 0T (R Bt LB ) |, YT R AT 210014)

WE . YBR[ Taxodium distichum (Linn.) Rich.) Fl85PGEV& B2 (T. mucronatum Tenore) J2H 3 A8 5 &R
CHLIFZ 405° ( ¢ Zhongshansha 405” ) | 11142 406 ( “ Zhongshansha 406 ) Fl ¢ #1142 407 (“ Zhongshansha 407’ )
2 A A Z R AT A TS G, X bk i R AR A A I B i T AR R i R AR 3G K e 2 S bk AL AR 1Y
ARKIHEAT T BT AR AR R 5 30T T 3 A2 R AN R A 2RO . AR R I3 AR R Y
MRS RN TAOR S BEAR 2 (R JE 35 22 5 T =3 A AT M AR B 0 v T B ) B 8 8 T AL AR B AR
VYRR PIAZ G 3 N 2Rse e AR R bk AR A I — 8 5 S A ILHE 10 ASHAe A1 HE1L A9
H 5 T PAZ bk s Mt A AL R 508 5 11 HE8 10 HA6 A8 HE 11 A 16 H, 5 A E 10 A4, &9y
FHE PR MR R RS T 3 2385 AT R IR R A TE LK A PR IAE 8 10 H Z 55 Ik K4
KAAFIAE R AR, 3 D228 G A0 R ARG R R 3 & TACAR T ERAS Bk TR 3 A 4eag AU R RE P A T 1l AR
A MR ACASI R A (Y AR M B T e, B = DB ] B Ah, © v ILiAZ 405 FEREAS A K TR R AL 1]
WA AR LR 0 TR ILAZ 406 F0C P LAZ 407 FEEEAN A KR EUA ERILL LRSS HEA T AR It S m R
AR E I, SR 3 s AT RIERK R BE s A 4, BIFFRAS A o - iy 3 e se /AR &
Vst T 95 A2 AR A R R BRI B8 0 B I5 P2 A e A R R B 3 238 5 AT & I MR R bR = 1S K =
S T TAOARRIBEA SR W i A e RO H

R KPS, RIURHEPAZ; LAz s bR A Jemr s

FE 5K S S718.46; S791.34 XERARERD . A XEHS: 1674-7895(2017)01-0055-08

DOI: 10.3969/j.issn.1674-7895.2017.01.07

Analyses on growth and heterosis of three hybrid progeny lines from Taxodium distichum and T.
mucronatum  WANG Danbi", YU Hua", LING Ziran", HU Lijuan®, YIN Yunlong®, WANG
Zhongsheng'™™ (1. Nanjing University; a. School of Life Sciences, b. International Institute for Earth
System Science, Nanjing 210023, China; 2. Institute of Botany, Jiangsu Province and Chinese Academy
of Sciences, Nanjing 210014, China) , J. Plant Resour. & Environ., 2017, 26(1) : 55-62

Abstract: Taking two-year-old potted cutting seedlings of Taxodium distichum ( Linn.) Rich., T.
mucronatum Tenore and their three hybrid progeny lines of ¢ Zhongshansha 405’ , ‘Zhongshansha 406’
and ‘ Zhongshansha 407 as research objects, annual increments of height and basal diameter, total leaf
area, dynamic changes in increments of height and basal diameter, and growth periods of height and
basal diameter were compared and analyzed, and heterosis of three hybrid progeny lines were analyzed
according to basal diameter increment. The results show that annual height increments of three hybrid
progeny lines are between male and female parents, but there is no significant difference, while their
annual basal diameter increments and total leaf areas are obviously higher than those of male and female

Wfm BH: 2016-05-02

E£WB . ThAIH6Re ) #ui & (BHE %) (BM2015019)

(EEBA: EAHE(1992—) Zr SONE M A, BULBFSE A , 88 AR A2 7 I B
CEEMEH E-mail wangzs@ nju.edu.cn



56

T BT IR 5 3 BT

parents. Growth periods of height and basal diameter of T. mucronatum are consistent with those of three
hybrid progeny lines, which are from May 11th to October 5th and from June 1lst to November 9th,
respectively, while those of T. distichum are from May 11th to August 10th and from June 8th to
November 16th, respectively. From May to October, height of 7. mucronatum keeps growing, while that
of three hybrid progeny lines grows discontinuously, and that of T. distichum stops growing after August
10th. During early and late growth periods, basal diameter increments of three hybrid progeny lines are
higher than those of male and female parents. In autumn, basal diameter keeps increasing quickly in three
hybrid progeny lines, while it decreases in male and female parents at the meantime. Except a few time
segments in summer, ‘Zhongshansha 405’ exhibits obvious heterosis over the whole growing season. By
contrast, ‘Zhongshansha 406’ and ‘ Zhongshansha 407’ generally show heterosis over the whole growing
season. For all three hybrid progeny lines, their highest heterosis values appear in late growth period,
indicating that they also grow fast in autumn. This study shows that these three hybrid progeny lines tested
inherit characteristics of fast growth of basal diameter of T. distichum and long growth period of height of
T. mucronatum. In autumn, increments of both height and basal diameter of three hybrid progeny lines
are totally higher than those of male and female parents, indicating obvious heterosis.

Key words: Taxodium distichum ( Linn.) Rich.; Taxodium mucronatum Tenore; Taxodium hybrid
¢ Zhongshansha’ ; height; basal diameter; heterosis
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A I AZ 405° (¢ Zhongshansha 4057 ) | ¢ Hh Il A2
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Table 1 Result of analysis of covariance on basal diameter increment of Taxodium distichum (Linn.) Rich., T. mucronatum Tenore and their

three hybrid progeny lines

2 Fri ¥ ¥ps P i
Source of variation Degree of freedom  Sum of squares Mean square P value
YILf H1AE Initial basal diameter 4 0.223 0. 056 0. 642
oA K # Basal diameter increment 1 0.017 0.017 0. 661
VR AR x H A2 384 K 5 Initial basal diameterxbasal diameter increment 4 0.212 0. 053 0. 663
1%2% Error 82 7.236 0.088

B3t Total 91 7. 688
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Table 2 Comparison on annual height increment, annual basal diameter increment and total leaf area of Taxodium distichum (Linn.) Rich., T.

mucronatum Tenore and their three hybrid progeny lines (X+SE) !

A R B om A K/ mm R
Tree species Annual height increment Annual basal diameter increment Total leaf area
#1142 405 Zhongshansha 405 25.85+2.21a 15.02+0. 72b 0. 80+0. 19ab
P42 406 Zhongshansha 406 26. 81+2.42a 17.79+0. 77a 0. 89+0. 08a

142 407 Zhongshansha 407 28. 86+2. 18a 17.93+0. 71a 0. 70+0. 08ab
BYGEE P T. mucronatum 34.44+2.19a 11. 88+0. 70c 0. 49+0. 09b

YEBIFZ T. distichum 25.33+2.62a 14.23+0.51b 0. 54+0. 04ab

D [E3) RN E] B /NE PR R 25 5 8.3 (P<0.05) Different lowercases in the same column indicate the significant difference (P<0.05).
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T PVRZ R85 VY BF I P2 L 3 A2 AR &
B AR o R LA A B LB 2 SR L 3% 3.
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Table 3 Comparison on growth periods of height and basal diameter
of Taxodium distichum ( Linn.) Rich., T. mucronatum Tenore and
their three hybrid progeny lines

A K3 (MM-DD)

W Fh Growth period (MM-DD)
Tree species e %
Height Basal diameter
142 405 Zhongshansha 405 05-11—10-05  06-01—11-09
1 1Li#2 406 Zhongshansha 406 05-11—10-05  06-01—11-09
fF1LIAZ 407 Zhongshansha 407 05-11—10-05  06-01—11-09
BVGEVE PRI T. mucronatum 05-11—10-05  06-01—11-09
VEPINZ T. distichum 05-11—08-10  06-08—11-16

ERZ MR E A KT 8 A 10 HE5 5, 8P4 A%
I3 A asc i m2tkEAE KBy T 10 A5 H
i BRI S A KR A 2 4,

FE 3 I AT DL SRV AR PIAZ K 3 N Aesg JE AR
Apad KB T 6 A 1 HIFGG 11 A 9 HE:
AU SPRZ 1 A A A BT U o) ) R 235 SRR ] 357 45
T 6 78 HIFUG 11 H 16 HA5H,

2.4 HSEKEMNHNETHL

T SPVRZ R85 VY BRI P2 B L 3 A2 s R AR &R
PR KRR sh B2 LR 1, mE L a5 A G
10 H 0y 88 V5 & PR MR S RS K, i 3 A 2
2 S A FR R i AN 22 K

8 H 10 HZ 7% P2 itk s AE K51k, 7 H 27
HH MRS KRR, 12 0.36 em, 7% FIF21E6 H 15
HF8 A 10 H bk m K i K, 4050k 5. 28 Fil
5.56 cm, 7 H ikt A8 PG R SFURZ kK AR KA B
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10 — AL AE 45 I B MR K TR K, B (EL.(5. 19 em)
20 WEAET0 A5 B, “Hilifz405 756 A 15 HFI9 A
o |‘| H I‘I 21 H A bR 48 K R, 40 5 3,40 13,35 eom,
0.0 |_| CHRILEZ 406 R FRIEZ 407 B AR R K A OR(E
sol P SrErE 6 A 15 HAI 6 H 29 H, 431K 4.97 0
40l _ 5.30 cm,
30k 5 H 18 H V& K2 188 V4 5] 15 SPIAZ 1R B i 36 K
2.0 ] AN 4. 47 4. 34 em |, 17 3 N4A2 IR AR R RR
mﬂ |_| |‘| |‘| ESHIR A 2,30~ 3. 45 em, 5 PUAS 2B 9 B 9 OB A

‘g 0.0 D = ke R B RT 3 Mg/ R, 7H 27
SEEXU S _ H 7% 3PV RZ 155 V8 B 9% P2 10 bk v 385 1 8240 0l oy
Z 40t 0.36 f10.38 cm, 1fi < F1LIAZ 405° | HILAZ 406° FI
= 30l ] _ CHRILAZ 407 B9 BE RS K & 53 B 2035, 1. 61 Al
£ 204 2.73 em, Wi 7 H SRR I P AZ AR VY BF V& PAZ pkR
0§ H |_| |_| AR AR K TR 3 A4 A8 A AR R YR
0.0 8 J110 F UG, 74P (0 bk A K A3 1k, S8 76 55 7% )
sl B IR R SERE R K (1,10 1 5 H B AR 0]
40 7] — B WHRRES KA TA 5,19 em; 5 B PGB 75 DA AL,
307 BB 3 AN e AU R B RR R A K R ol dan, 9 H
204 21 H iz 4057 | Hrilikz 406° F HhilAZ 4077 19
1O R |_| |_| |_| MRE Km0 9 3.35.3.78 #11.75 em,10 HS H
00 = 3 AN P 2 1 B R KR 42 B 1.65.3..00
5.0 __e [ __ F2.76 cm,
40 2.5 HMIFEKENHIETTH
3011 75 PIAZ RS VY BF 05 P2 O 3 AN e AU &
201 AR K r s S AR L UL 2,
| _ I 2 FTLLE th A AL, Hirligs 4050 < o
O 2 D3 D4 DS D6 D7 DS D9 DIODIIDI2 A2 406° F1* HRILAZ 407 B AR HE B2 R 9% 51
HI Date BTG RHE P2, BN, 6 A4 3 N2 5 &

D1.5H 18 H May 18th; D2. 6 H 1 H June 1st; D3: 6 A 15 H June
15th; D4: 6 H 29 H June 29th; D5. 7 H 13 H July 13th; D6. 7 H 27
H July 27th; D7. 8 J 10 H August 10th; D8: 8 H 24 H August 24th;
D9.9H7H September 7th; D10 9H?21H September 21st; D11 10
H 5 H October 5th; D12; 10 H 19 H October 19th.

a: ‘W42 405 ¢ Zhongshansha 405° ; b “ 111142 406” ¢ Zhongshansha
406’ ; ¢ ¢ Fl k2 407 ¢ Zhongshansha 407’ ; d. BYGEF VX P T

mucronatum Tenore; e: VP42 T. distichum (Linn.) Rich.

E1 ZBPUMMERFTEICREINEZZTERAREAHBEKEN
HETN

Fig. 1 Dynamic change in height increment of Taxodium distichum
(Linn.) Rich., T. mucronatum Tenore and their three hybrid
progeny lines

(AR HE K B AR R TV RIS TSR VU BRI PAZ
G K ESE  SEA N 3 A28 50 R i
WK R GEH LR, 7 H 13 H, itz 406
(ARG R T 85 PU BHE PIAZ 1 TR Il AZ 4077 (1)
WA RN K TRCE;7 H 27 H, BV EEFEZH
ARG TR/, H O Il RZ 405 BRI 7 H
MRAT WA AR ;8 10 H, BRI
3 AR AR R I AR K T, MR AR T 4
T 1 mm;8 [ 24 H 3 A e U RV HAR Y K &
BIKFRCE,
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1 Denlandils
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D1 D2 D3 D4 D5 D6 D7 D8 D9 D10DI11DI2
H#  Date

D1: 6 A1 H June Ist; D2 6 H 15 H June 15th; D3 6 H 29 H June
29th; D4: 7 H 13 H July 13th; D5: 7 H 27 H July 27th; D6: 8 H 10
H August 10th; D7: 8 H 24 H August 24th; D8: 9 4 7 H September
7th; D9: 9 A 21 H September 21st; D10; 10 A 5 H October 5th; D11
10 A 19 H October 19th; D12 11 A 2 H November 2nd.

a: ‘HLAZ 405 ¢ Zhongshansha 405° ; b  H1ILI4Z 406 * Zhongshansha
406’ ; ¢: ‘W ILIAZ 407’ ¢ Zhongshansha 407’ ; d. SR P§EF & AL T

mucronatum Tenore; e; V& F42 T. distichum (Linn.) Rich.

2 EPMMEAGEICREIANRZTERARMEEKEN
Fig. 2 Dynamic change in basal diameter increment of Taxodium
distichum ( Linn.) Rich., T. mucronatum Tenore and their three
hybrid progeny lines
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MER BRI ZAEH, Bre A 15 H.7 A 13
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HILF AR 35. 3% , EAK KW (10 A 19 HAI 11
A2 H) H 200340 8, 55 55 3] 44.8% Fil
95.9%. Fx7 H 13 HAL, thilikz 406 R4 K
VR 23 FEAE KW (6 A 15 H ) H
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Table 4 Dynamic change in heterosis of three hybrid progeny lines from Taxodium distichum (Linn.) Rich. and T. mucronatum Tenore

AN H 1 ( MM-DD) (9 7R {38 %

W Fh Helerosis at different dates (MM-DD)

Tree species 06-15 06-29 07-13 07-27 08-10 08-24 09-07 09-21 10-05 10-19  11-02
b2 405 Zhongshansha 405 -9.4 53.1 -30.0 -3.2 9.6 11.4 35.3 3.5 15.3 44. 8 95.9

1 11142 406 Zhongshansha 406 16.9 12.9 -3.9 36.7 3.9 6.7 61.0 63.3 70.2 72.4 38. 1

111142 407 Zhongshansha 407 11.2 41.1 13.5 21.0 -0.1 50. 8 61.6 45.6 43.2 113.0 45.2

MK 50. 8% 61. 6% F145. 6% ;10 H 19 H i1l
12 407 28R B g5 K, 35 113, 0% ; B 7E A= KoK
W11 A 2 H) HZRLRE R EFTE 45. 2%,

LS R R 3 23 e AR R IR i A it
PR AR AR DN B T SR A B b AR K
HRARAR, FEAE TR PIAZ R P& MR AP 10 H R AR
Mg A AR AE KB TR, MEEA 10 A S,
3IANAAIE R RIS E AMET 7 Ay Az
R T BTG S AR P BHE RIS IR 5 P AZ 1Y
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