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Studies on Effect of lon Implantation on Leaf Traits of Eucalyptus during Seedling Stage

LI Guang-you etal (Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou, Guangdong 510520)

Abstract  [Objective] The research aimed to provide new approach for study on tree improvement through ion implantation bioengineering.
[Method] The seeds of 16 families of Eucalyptus were implanted N+ ions at two doses of 10* and 10N */cm? resp. and the growth status of the
seedling were observed after ion implantation. [Result] The wet and the dry weight of leaf sample all had extremely significant differences among
families and dry weight of leaf had extremely significant differences among treatments. The leaf length and the width and leaf area had extremely
significant differences among families. 4 leaf indexes including the leaf volume, the inside volume, the specific gravity, the ratio of interspaces
all reached extremely significant differences among families and between treatments. 4 physiological index of leaf including RWC (relative water
content), RWD (relative water deficit), EC (relative electricity conductance) and LWC (leaf water content per tree) all reached extremely
significant differences expect that LWC had little difference between treatments, showing that there were some difference on physiological status
and resistance ability among families. [Conclusion] The ion implantation could induce the change of leaf structure and the elite families/clones
can be selected through selection and ion implantation.
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Table 1 Comparison between the tested progeny seed source/ origin places of family number and test numbers

BTFEAKE  WIHKR CK R 2 P Lk s N

lon implantation family Control family ~Batch number of seed source Origin places Latitude Longitude m

14 29 13010 Ulanu R. IND 8°20'S 124°27'E 700
0.1 16 14532 MT. Lewotobii IND 8°31'S 122°45'E 398
2.4 17.19 14533 Flores Island IND 8°31'S 122°45'E 340
3.5 18.20 14534 Mt. Egon IND 8°38’'S 122°27'E 500
6~13 21~28 17568 Mt. Egon Flores IND 8°38'S 122°27'E 450
15 30 18273 Wedding Bells SF u.s 30°10'N 153°07'E 100

TE:0 Fl 1 S Z A, fiEEA/NIE B, FEEA KRB T, 16 58 0 Fl LSRN IRE R
Note: 0 and 1 had the same family. The former was implanted by low dose ion, and the latter by high dose ion. No. 16 was the control family of both No. 0

and No.1.
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Table 2 Variance analysis of dry and wet weight properties of leaf sample and whole-plant leaves of different families

A F{& Fvalue % P {5 Probability P value
RISl df MR MR PRg PR HE R MR E PRHE PRt T E
Variation source Degree of Wet weight of Dry weight of ~ Wet weight of  Dry weightof ~ Wet weight of Dry weight of Wet weight of Dry weight of
freedom  leaf sample leaf sample plant leaves plant leaves leaf sample leaf sample  plant leaves  plant leaves
ZK % Family 15 2.58** 3.54** 1.25 1.30 0.0012 0.000 1 0.2308 0.199 9
Ab38 Treatment 1 271 5.49* 0.31 0.06 0.100 5 0.019 8 0.5810 0.8127
X 40 Block 9 0.97 0.93 1.22 1.30 0.466 8 0.503 4 0.280 3 0.238 3

TE o FUR 001 3, * FUR 0.05 B35 ; P FR B BOR MR P, MM P<0.05 B, HLe T {Bik , TR 2 57 B35 N ERIF .
Note: ** means significant differences at 0.01; * means significant differences at 0.05. P stands for the probability P value of null hypothesis acceptance.
Null hypothesis is refused when probability P<0.05, which means significant differences. The same as follows.
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Table 3 Variance analysis of leaf length, leaf width and leaf area properties of different families

A5 S IR A B df F{& Fvalue % P {5 Probability P value
Variation source  Dedree of UnS BES N LS M58 DT
freedom Leaf length Leaf width Leaf area Leaf length Leaf width Leaf area
%K % Family 15 4.45%* 3.12** 2.68** 0.000 1 0.000 1 0.000 7
4b38 Treatment 1 251 0.25 1.00 0.1143 0.616 3 0.3190
X 2H Block 9 1.03 121 1.14 0.4185 0.287 2 0.334 6
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Table 4 Variance analysis of leaf volume, proportion and leaf voidage of different families

5 Sk H B df F {ii Fvalue W% P {f Probability P value

Variatior/l source Degree of V i \ Ity ﬂ‘l" H./AE: ) %l@% \% i \ Ity ﬂ‘l" H./AE: ) Zélﬁ?ﬁg
freedom V eat V ioner-teat Leaf proportion Voidage Vet V iner-teat Leaf proportion Voidage

XK % Family 15 2.22%* 4.30%* 12.21%* 8.80** 0.0059 0.000 1 0.000 1 0.000 1

4b38 Treatment 1 0.19 26.65** 64.10** 77.56** 0.665 2 0.000 1 0.000 1 0.000 1

X 2H Block 9 1.23 1.55 0.79 1.13 0.278 7 0.128 5 0.6235 0.3382
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Table 5 Variance analysis of relative water content, relative water saturation deficit and relative electrical conductivity of different families

3T IR F{E F value HE=R P fH Probability P value

Variation source Degree of freedom RWC RWD EC LwC RWC RWD EC LwC

XK % Family 15 9.16** 9.16** 8.40** 4.01** 0.000 1 0.000 1 0.000 1 0.000 1
Qb3 Treatment 1 78.34** 78.34** 165.30** 0.36 0.000 1 0.000 1 0.000 1 0.548 7

IX 2 Block 9 0.91 0.91 1.97* 0.71 0.5150 0.5150 0.042 9 0.698 7
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(mm) / Radius of pathogen CK  (mm). @ The same lowercase in a row RS I H I B A SRACHE HE AR I 2
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Table 2 Control efficacy of antagonistic fungus against root-stem rotten disease

S #2 %% % Rhizoctonia solani JRRJE 2% Pythium aphanidermatum  JIN2S)% % 48 /4 Fusarium solani
fb3m e Bk e Bk e Bk

Treatment Disease index Contro!)/oefficacy Disease index Controlo/tjfficacy Disease index Controlo/tjfficacy
T 26.92 65.35b 40.00 46.30a 37.50 46.88 ¢

T, 19.24 75.23 a 65.00 12.65b 40.00 4334c

T 15.19 80.45a 38.00 48.89a 4.20 9459 a

T, 26.92 65.35b 41.40 44.36a 16.80 76.20b

Ts 16.45 77.21a 36.55 50.90 a 27.60 75.07b

CK 77.67 - 74.40 - 70.60 -
509/ B A1l WP 50% procymidone 51.50 33.69¢ 35.55 52.21a 39.51 44.03 ¢
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