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Effects of Space Treatment on Growth Characteristics of Four
Woody Flowers Seedlings

HU Bing CHEN Zhaoli ZENG Bingshan LI Xiangyang LU Zhaohua™
(Key Laboratory of Tropical Forestry Research, National Forestry and Grassland Administration, Research Institute of
Tropical Forestry, Chinese Academy of Forestry, Guangzhou, Guangdong 510520)

Abstract: To investigate the effects of space mutation on the growth indexes and physiological and
biochemical characteristics of four woody flowers, seeds of Delonix regia, Jacaranda mimosifolia, Cassia fistula,
and Callistemon speciosus was treated by carrying on the new generation of manned experimental spacecraft, and
then returned to ground, we analyzed the growth indicators, leaf morphology, pigment content, physiological and
biochemical activities of them. The results showed that: the plant height, ground diameter, number of leaves of the
population of D. regia, J. mimosifolia, C.fistula after space mutation were all lower than those of ground control;
the leaves of the populations of J.mimosifolia and C.speciosus were generally reduced, and the leaves of the
populations of D.regia and C.fistula were generally increased after space mutation; the total chlorophyll or its
components of the four woody flowers to different degrees, the variation range significantly increased the average
content of carotenoids in the leaves of D.regia; it greatly affected the variation range of the soluble sugar content in
the population of D.regia and J.mimosifolia, and the variation range of Proline content in the population of C.
speciosus and C.fistula, on the average activity of PDHA and the population variation of the four woody flowers
were significantly affected; the growth and physiological indicators of the four woody flowers were significantly

correlated with the space mutation treatment. The above results showed that the growth, physiological and
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biochemical indexes of the four tree species were significantly affected by space treatment, and the mutation effects
on different tree species were different, which is an effective way of woody flower breeding.

Keywords: space mutation, woody flowers, growth characteristics, physiological index, breeding

FR B H B, TIRRATR ARl R B R, & — MG iR AV AR MR 5 HoR,
EELRAE AT B AR R AR B AR | v AR e T O T A A, AR A R R e e KL T
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710 RO L /70 SERAAE R

REAK (Delonix regia)~ WiAtM (Jacaranda mimosifolia) WMt (Cassia fistula ) NZFEEREK
TR, ZIAT 2 (Callistemon speciosus) N/NIFAR o 1K DYFPAR AL AL S e i 4, WL PER
FER ] AT DA 8 DL AT SEAR L OUL B BB B R o AR AR D2 181 o BT, O T 3X DY Bl AAES T A
REET TR | FHUO & H RS ERDT 7718, R WA R 5538 G Pk A7 Fh 5 %IR8
AT SR IE o« ASHIE SO BT — AR IR KA B Y DU R AR AR I 1247 LR B A AL 3, B AR 5
R PUFIAR AT A KA bs . RIES. ARG AHAMEESEZ M AR ERR N, FE0= A pAE
FEREAT VRN, DU DU RORATE S B M5 2 R AN S ik 52 2%, RN MR B & Bl N TR g 4%
o R SR R ARYE

1 MRS E
1.1 8

R TREARFF 500 g BWAEHFIF 100 g ZLTJ2FTF 100 g FEBMFT 100 g AR R
W SRR FBENL R 2 4y, — BT HUR BRI, 5 —mBEMTY I, T 4CHRF. KIEHS B
KT 20204 5 H 5 H 18 WA, 8L KATZ) 67 h, BUEEEZ) 300-8000 2 B, 78 T {8 CASKE S 1Y
T 5 7 8 H 13 W 49 7piR Al . 2020 4F 10 H, RATR 528 A FR 5 A5 7] 1 8D B8 T o [ ARk R 22 A
Fo e AT MOV B ST %(23°20'N,  113°19'E)B#HT B i XA FREAT 2, Fr i R G R B MR,
RFR AN HAPYIR ) 25°C, PR EL) 70%, HAREIEER 258 6000~70001x

1.2 B&

1.2.1 A RAFH R TS RORAR 1= RO 2 SRR 75 AR At T s R A 4y BEAT R i . A, i
Koo FHIERIIIE, AR R s R, A U AU (C1-203, SE[E CID 2 ") 2 A
Bl I AR . BRI BE R LR BRS04 & 3 AN E R, FEE 20 k.

122 &&4209M 2 BRI A FEMS 0.5 g, LA 80%N BRARCA B, FIFH /068 (UV-2450,
HA A AT 23 5E 440 nm. 645 nm. 663 nm K FHIBOGE, SRAR: HEER a=12.7X A663-
2.69X A645; M4 b=22.9X A645-4.68 X A663; FKEHHEE N 2K=4.7X A440-027 X (MK a+iH4¢ %K b), it
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R PR Y MR SR, BIERBE 6 MER.

1.2.3 A 32 A QP9 F YA L 32500 % P R it TR R Ve s R B = R v A
FEh PR IR N & & R TTC R HRAFE A S B IS . BRI E 6 MEE.

1.2.4 #4547 FIH Microsoft Excel 2016 i1 IBM SPSS Statistics 19 #4TEIES . ANOVA H[H
R HTH Pearson AHIGHE T, FIH Turkey HSD #HATH 52 B LK, 1T GraphPad Prism 9 fE.

2 ER55
2.1 MRFBIEX UFHARATEFFE KGR

L e KR WEAEAR . 21T SR R S O AN R T R 15745 A B 5 b T % R 0 i 19 AR K FR AR T DA
B GR D, KRBT S B A BT SRk v« P2 AR AP 2 i Py B0 S AT b T P, AR (1
AME R KA ISR, AR REORAE DA WL T2 B Rk R T AR R e 5
e T TN R, AR SR ME AN OB R, R s AT B AR S R EO N T 4.85% A1 2.53%, HifE
AR 5 RBRN T 7.06%;  BEACHACERZE (bR s A AR 38T R A Bk, BRI MBI N S R AR ek
N, ARFEREGT AN T 38.83% 1 32.21%, T UK AR IR, AR SR ME AR OB SN, AR
7 RO T 12.98%. B 113, RUER. SR A0 AERR B BAR RN S A8k, 2L T2 R R
WRIUNIE L. DL EGEREY, KRG, UARFAR G, e, A 805 A K fa b 52 219
SRS, AN [FIRFfRE f R 175 728 Ak B P i) SRR P AN D

*® 1 MRALIRE UMARLFE K ISR E
Tablel Effects of space treatment on plant growth properities of four species of woody orna

mental plants

Tl pGsLil =1 (cm) #¢/MA (cm) i KAH (cm) AR 5 ZH(%)
Species Treatment Plant height Minimum Maximum Coefficient of variation

CK 68.29+10.22 45.5 90.8 14.97
KA

ST 50.71£8.68 ** 394 67.9 17.12

CK 46.71£11.69 31.6 77.2 25.03
WA

ST 45.57+6.98 35.9 62.1 15.31

CK 34.64+4.14 27.2 42.6 11.95
AT

ST 57.13+7.16 ** 39.1 69.3 12.53

CK 44.03£11.39 17.2 62.1 25.87
i iRt

ST 24.15+6.99 ** 14.6 38.2 28.93

WiFE bER Hi4% (mm) H/ME (mm) B KAl (mm) B 5t R (%)

Species  Treatment Ground diameter Minimum Maximum Coefficient of variation

CK 8.65+1.31 7.37 12.58 15.20
KA

ST 7.68+0.66 ** 6.40 8.90 8.61

CK 5.67+0.74 453 720 13.10
WiTEAR

ST 5.60+0.50 4.76 6.44 8.88

CK 2.5740.42 1.82 323 16.30
AT )R

ST 3.5340.53 ** 2.58 498 15.15
& CK 4.69+1.21 1.53 6.93 25.90
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ST 3.7740.66 ** 2.59 5.08 17.42
R Fif posil L w/ME BRAE A5 R H(%)
Species  Treatment Number of blades Minimum Maximum Coefficient of variation
CK 21.443.5 17 28 16.53
KA
ST 19.4+2.4 * 13 24 12.56
CK 37.645.7 32 50 15.10
WA
ST 32.844.3 ** 18 38 13.14
CK 40.6+11.2 24 76 27.66
aTE
ST 88.5+25.1 ** 51 162 28.36
CK 15.943.2 10 21 20.40
& A
ST 10.843.9 ** 2 17 35.76

pasys
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2.2 R TALIE PUFARAR LT A SHS 0T

H T RUBA . WEAEHE Ay — [RUPPR S, 3k 4% DAl o Al s o2 8. i Il e RUELA . BE1EHE
T2 T U R ORATE S BT R AL B 5 s B4 i i CitD s M il 58 M Gl TS S
ol (R 2), BIREEAIE, RUBA A . mHplvE . i /58 AT flin A A 2 2, %
FRAR AR S /MBS R AE R a0y, AR s o2 5 AR Sl T R R A8 S RSP IR T 10,19 % 12.60 %
54,14 %; FEIAPIEIE . S AN T AR R A B S R ), I i B R R/ i B AR S R Ay
AT 32.90%. 20.73 %M 12.47 %; WACHEATERML, HFEH G K&, P Gl K/58m
SRS Cil T AR AR 2 2 I CHl T 40T 2 9 (R e /s ELEARAR A, o) et T AR GR U T AR,
W AR SR S, P D S R ER, HHAR R R, BB 2 mH, Bk
AP, ANER T S ECE AR AR R, RUEARIE i B i i i el SRR AL T2 1)
FEAR IR it 3 3l 1K

R 2 AIRACIRE A AR H S H AN E
Table2 Effects of space treatment on leaf shape parameters of four species of woody orname

ntal plants

W Fh Ab R M D K(em) /M (em) i K AE (cm) A5 RE(%)
Species  Treatment leaf length Minimum Maximum Coefficient of variation

CK 30.05+5.90 15.45 44.56 19.62
RUEAR

ST 21.56+4.66 ** 12.12 31.00 21.62

CK 8.1842.76 2.09 14.60 33.75
A

ST 10.34+3.06 ** 195 18.51 29.63

CK 4.5140.60 3.30 5.80 13.41
LT

ST 5.3640.63 ** 4.00 720 11.68

CK 3.7640.78 1.80 520 20.64
7]

ST 3.2840.90 ** 1.60 5.00 27.43
TR AbFR M (Bl Bi(em)  f/ME(em) e KAE (cm) A5 53 2 H(%)
Species  Treatment leaf width Minimum Maximum Coefficient of variation

CK 7.95+1.46 4.10 11.71 18.34
RUEAR

ST 6.73+1.39 ** 3.38 10.16 20.65

CK 3.49+1.56 1.00 12.08 44.64
WA

ST 3.61+0.80 244 735 22.19

CK 0.56+0.08 0.30 0.70 14.59
AR

ST 0.58+0.11 0.40 0.80 18.46

CK 1.6340.37 0.60 220 22.58
JiE it

ST 1.3940.38 ** 0.80 2.70 27.26
W WEn D K G % BME B A5 5 R (%)
Species  Treatment leaf length/width Minimum  Maximum Coefficient of variation

CK 391+1.11 1.79 740 28.32
RUEAR

ST 3.2640.64 ** 1.77 4.68 19.73
. CK 2.50+0.83 0.69 432 33.09
WAL

ST 2.9440.87 ** 0.65 496 29.72
AT CK 8.16+1.50 5.83 1233 18.37
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ST 9.44+1.46 ** 6.50 12.75 15.45
CK 2.3340.32 1.64 338 13.71
Ji& B B
ST 2.3940.37 0.70 3.54 15.42
WFh pse] HCHD W (em?)  E/AME(em?) KB (cm?) A5t R (%)
Species  Treatment leaf area Minimum Maximum Coefficient of variation
CK 122.65+31.24 63.03 203.49 25.47
RUEAR
ST 81.42431.96 ** 34.92 167.55 39.26
CK 14.35+£6.35 244 29.64 44.21
e
ST 19.71£7.58 ** 3.87 47.02 38.46
CK 4.16£1.69 0.90 8.09 40.74
i
ST 2.8241.12 ** 1.04 5.22 39.78
W BURFONIMERER, CK R, ST FRi R,  *RoR 0.05 KPR **FR 0.01 KTV %2R
Note:
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E 15— *% — —
£ — “c 2004 °
=N .
5] LI | S
P : 5160 + &
510 4a 5 :
~ G
= g 120+
2 [] T 3 -
E 5 % = 80- $ -
T % i S . .
) H404 ' *k
L TT g E% ++ = -
= 0 T 1 T — 0 T T
+ REAR  #EEHk aThk KM R E AR L g tdy]

2 LRI B PURAAE Y 2 A 1
2.3 RFTLEN AR LA CRSENTN

SRR MRS b Z R AR A RO Re B A E, REAEY b RAE L NIE v LARY
Mo R B H . RREAR . WAEH. 2T )= MR IR A AL S 1A R Ak B 5 b T %ok R &l v vt e fg ot
SRR N KT R (B 3, SRS, RUEAAKR. BB R R4 27 3 8 Bs AT B
LT JEM SR P R A BN T AR R I S R P S R R AR, IR LI R IA F
BEKF. ERRBONE, ENARAEE, REKRMLTENFAHSRSTRMMSE b FRNEFE
FERUN, MR a SRS R HIMXTEIN T 14.46 %R/ T 44.58 %; TSR A SRS
AR a HEMEREERN, R b SENE R REEVEEMT 28.22 %; WM S GER
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TR MR a FEANMEER b SRR IR, 2 AT 28.34 %, 9.33 %41 10.94 %.
SRR G, KB RIS b RS RN, A2 RIEERN, R REFAEDN T 24.0
9 %; ALK, AT, WEmm f2iisy M-S R0 BARN, g v 2RiHE bR EE
(78 e ZBOHEAT N T 19.26 %, WAEHEFIL T 2R 7 RECC I B . b W, SR A ERAS [F) 75 A
HFZE DY FRARATE ST I S 2R3 BRI A 70 1A e 2, R 3 4 v 1 BRI v 2R RSP & &

E 5.07 A440_ T W O R 4]
Teg . O HEHE S i;;;;ngguf —.E OO G 3t R AR
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2.3 MRIFLELIEN MMARIEFERE L FEEAFNT

AVEVERE S R Pro &N PDHA [R3E 1352 I WU A I ARNE ) Fpei Be 0 B 2248 k5. B 4 7]
A, SNURAAERE, RURA. SEAEHAZ T Rl e e it e, Fod RUBUR (AR Ak B 25K
oy MARS REAMXN T 26.20 % 21.38 %H1 7.05 %; SRURACERE, SRR AT ERE A
AR, HIE S RECWA PR T 4.50 %. ZfT RS, RUEAFEETER Pro P35 & w3538 n,
FerE R AR A IA B 2 25 7K1, (H AR e REIr ARG TN T 17.04 %MK T 3.17 %; FiRACEAE
FLLTJE Pro VY& BRI AR, HAR R REBCGHRIGIN T 159.51 %: MR Pro 113 & 8 LW AL
b, (EHA R RS T 7549 %o MURACFERZEZm 7 REA . Bl . 4T 2MEmA T PDHA
M, e RUBR W TE ARG 7 PDHA. 1T 3538 PEAR 2 35 FRAIC, AR S RE SIARX 0 T 120.76 %
55.45 %M 38.46 %: LT /= PDHA KPS0 VEN B 28 m, HILAR R REBUHX FRK T 39.07 %. B, fi
RACFRFZME | PUFIA AL PDHA ~F- 378 Ve S FEREARAR @ B2, 52 1 JRUJEUA R i A6 MR R A 1) R s AP e
EE AR TR LT E RS R R Pro & EINAR T IR .
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B, DURPRATEA Wbk E . MR A% K. PDHA ¥5 MR B 0 & sl & A 6. KUK
KL bR SME. KT, MR E B ARG, Pro & &S R BRI Fr 3 O 2 S A
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ARAES . A RSB A AR VRS AR E 2O P ROR R, S AT R B IR bR N IEARR R, &R
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Table3 Effects of space treatment on leaf shape parameters of four species of woody ornamental plants

2t

R Fo ,;' LIPN R iz A RN 5 Kot I TH AR MR MR a H4E Db KiAE MR WIATERE Pro PDHA
5 1
NG -0.69** 1
iz -0.43%* 0.50%** 1
ARl -0.31* 0.42%* 0.47** 1
LIRS 0.89** -0.59** -0.40* -0.33* 1
58 0.75** -0.29 -0.24 -0.16 0.76** 1

L Kot -0.94%* 0.72%* 0.44%* 0.36* -0.80** o 1

* - AR -0.55%* 0.76** 0.41** 0.34* -0.23* -0.16 0.72%* 1

Mg -0.13 0.11 -0.20 -0.10 -0.08 -0.00 0.14 0.18 1
HaREa 0.12 0.11 -0.19 -0.09 -0.08 0.01 0.13 0.17 0.99%* 1
4R b 0.14 0.10 -0.21 -0.14 -0.08 -0.03 0.15 021 0.97** 0.94** 1
K% b 0.28* -0.41%* -0.26 -0.11 021 0.13 -.25% -31* -0.05 -0.08 0.02 1
Rl -0.13 0.23 -0.06 0.00 -0.06 0.08 0.12 0.16 0.05 0.06 0.02 0.23 1
Pro 0.30* -0.30 -.36% -0.44%* 0.30* 0.12 -0.28 -0.26 0.02 0.03 -0.02 0.19 -0.15 1
PDHA -0.45** 0.24 0.21 0.12 -0.31* -0.34** 0.43** 0.40** 0.03 0.03 0.03 -0.09 0.17 -0.06 1
5 1
I35 -0.05 1
iz -0.04 0.26 1
AT -0.45%* 0.24 0.03 1
RIS 0.34%* 0.17 -0.09 -0.06 1
5 0.05 0.07 0.00 0.12 .30%* 1

e KL 0.24%* 0.22 -0.08 -0.16 2% -0.36** 1

17 AR 0.37** 0.21 -0.18 0.17 78%* 0.46** 0.29** 1
Mg -0.06 0.14 -0.13 0.01 0.06 0.03 0.10 -0.002 1
& a -0.01 0.13 -0.11 -0.00 0.10 0.03 0.13 0.03 0.99%* 1
HRE b 0.11 0.14 -0.17 0.03 0.04 0.09 0.02 0.00 0.96** 0.92** 1
KA b &R -0.21 -0.14 -0.06 -0.11 -0.05 0.04 -0.16 0.11 0.14 0.13 0.17 1
AR 0.09 -0.07 0.02 0.16 0.24 0.08 021 0.12 -0.02 -0.03 0.00 0.02 1
Pro 0.70** -0.06 -0.00 - 44> 0.31* 0.01 0.28* 0.30* 0.11 -0.10 0.13 -0.04 0.06 1
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PDHA 0.51** -0.18 -0.01 -0.26 0.20 0.13 0.02 0.41** 0.03 0.06 -0.05 0.06 0.24 0.20
i 1
P .89** 1
iz 71+ 0.83** 1
K 79** 0.82** 0.80** 1
RS 57** 0.73** 0.57** 0.67** 1
58 0.09 0.22 -0.15 0.04 0.38** 1

a1 Kk 40> 0.67** 0.52** 0.40* 0.44** -0.65%* 1

& MR 0.18 0.10 0.02 0.16 0.05 -0.001 0.04 1

ES 3 017 0.10 0.03 0.15 0.03 0.02 0.05 0.996** 1
lES 9 0.18 0.10 0.01 0.17 0.08 0.04 0.03 0.98** 0.96** 1
EKE PR -0.03 0.04 0.07 0.13 0.04 0.10 -0.06 0.17 0.18 0.14 1
A 0.10 0.24 0.23 021 0.08 0.01 0.04 -0.04 -0.04 -0.04 -0.09 1
Pro -4T*x -0.36* -0.14 -0.26 -0.24 0.08 0.23 0.05 0.06 0.04 0.004 0.22 1
PDHA 50** 0.33* 0.22 0.33* 0.32* 0.17 0.10 0.18 0.18 0.18 -0.08 0.23 -0.30*
i 1
P - 73%* 1
A% -43%* 0.53** 1
K -.59%* 0.63** 0.33* 1
RIS - 28%* 0.24 0.08 0.24 1
58 -31%x 0.22 012 015 0.78** 1

B K 5% LE 0.09 0.19 -0.01 0.28 0.23* -0.39** 1

i TR - 41> 0.41% 0.45** 0.28 0.07 0.04 0.05 1
ISUINE S -0.09 0.10 0.30 -0.02 -0.01 -0.01 -0.02 0.46** 1
M4 a -0.12 0.10 031 -0.04 0.01 0.01 -0.03 0.45** 0.99** 1
lES 9 -0.05 0.09 0.26 0.02 -0.03 -0.04 0.01 0.45** 0.97** 93+ 1
FHY bR -0.14 0.05 0.09 0.01 -0.10 -0.09 0.00 0.28 0.41* .39* 0.42%* 1
AIVA TR -0.13 0.04 0.28 0.17 021 0.06 0.26 0.07 -0.03 -0.03 -0.03 -0.08 1
Pro -0.10 0.20 0.34 0.15 0.17 -0.16 -0.09 0.16 0.34 0.30 0.38* 0.08 -0.30 1
PDHA -38* 0.37* 0.40* 0.26 0.25 0.16 0.17 0.22 0.35* .034* 0.35* 0.19 0.03 0.29

A *FOR 0.05 KPR IR 0.01 KPER.
Note:
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YENZ 5IFFOCEERL BIEY A A BERE AU AR SR RIS 15 5, AP 2 il 0 AR T el
26 AWM, KBRS BEAERAZLT R Nl i e T S e v, I A (0 R v
I E A TR, RN AT 4 FIORARLEI T2 2] 7GR T, o8 1 AR AR X
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