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Abstract

Five elm varieties or elm clones were used as test materials to analyze the internode length, branch
opening angle and leaf shape index of five elm varieties or clones. One-way ANOVA and Duncan test
multiple comparison methods were used to study the differences between its branches and leaf
shapes. The results showed that: 1) Among the five elm varieties tested, there were significant dif-
ferences among the average internode lengths, the larger ones were Ulmus laciniata and the Man-
churian elm, and the Ulmus laciniata has larger average opening angle. However, there were no sig-
nificant differences among the five elm varieties; 2) the five varieties have significant differences on
average leaf area, average leaf circumference, roundness, horizontal distance, vertical distance, av-
erage depth of serrations, average width of serrations, and number of serrations. Significantly, the
average leaf area, average leaf circumference, roundness, horizontal distance, vertical distance, av-
erage depth of serrations, average width of serrations, and number of serrations of Manchurian elm
were the largest in the eight leaf shape index values. The average leaf area, average leaf circumfe-
rence, horizontal distance, vertical distance, average depth of serrations, average width of serrations,
and number of serrations of Ulmus laciniata are the second in the shape of the leaflet index, and Ul-
mus laciniata has the largest aspect ratio, followed by the Ulmus densa.
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1. 5|8

W (Ulmus pumila Linn.) NEN Ulmaceae)ii J&(Ulmus L)), #EIFETILEHX, 2 8B IbiE %
HERE A1), FERE AT, MBS A, IR E LT R WONE NV S s i R A —,
s« AL BB — IR RR AL T VUK 2 A 2], M B B ARSI E AR EAE, MR,
B R IE 5 W SR APt AEE ST, FEAZRRAKIRIE—40C 1))™ FEH X FE fF/K 2 A F] 200 mm,
A MXTRSE 50% LA T SRS X W REAE K [3], SWHAE TR X ARty [ VDRl , 1 2 o e
BER: MR T BLSL, B EO%. mHEEY, rhinar R e U5E, BTG QeRE )0, JCHGR R AL A A
DHEBERTNE, eGP B2, & RFIATER . M. L) 4. EEpi sy
A FN[4] [5][6] [7]-

BEE = LT R NSRS, I A I 52 A R A R AR ) T T 9 it = B
EPIR BRI, SO JE P GRS B SRR D LA T WG RIRAS (8]0 Al S8 BB £E P ol B
PR RAE AT KA EARTE S, T Hopr i M e & . B AR a SR AR 7 T 2 e 75 5 T4
MR FR[9]  H BTXSAS R R it F B TE P 2R 0 3R AR RO A AR A, T RS IR PP R R T 2 T3S S
VRS 2 5, KA eI SR AN |, IR R s Mg A7 ik 4%, A T
RO A 2 i 1R B e R o A S WA v S A R AS ] RO RS 500, S B I AR B R R A R . AR S A
5 AR RO TEN R, O AT R 2T TR BE RRE ST K AR BEN E RN TR AR A, DAIE i S
g el A o A UL R R AR et A

2. HRER*
2.1. AR
M 2~3 IR, Pk R, R RELE, RRICME . AT B R AT R
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KA o AT 35 T AR TR 5] Fpae el A — R T REM S M (Ulmus densa Litw.) A
(Ulmus pumila L)« £ W1(Ulmus pumila *Jinye’)~ i (Ulmus laciniata Mayr.)5 /i Fh B H S 2675 ik
AR

2.2. REFEEHIELE

XTI 5 AN Rl KR 2R HEAT T IR BEMUT S A BRI &, AR AR 5 R, JFC A
il S5, o RIBEHLIS 5 SR 24 B ORI, 8RR OO M BEAT 134, IR R A ik
F Lamina #EATHE3HT, 45 H A dh R RE SO SR . Excel BRPFREEEA AN S R (41 2% 5 1H]
KB BB 2 TT 5K 1 L S Bl LA K TRAR B G 8t . SPSS 17.0 #EAT HLK 2 J5 Z 7047, Al Duncan £
WA AR AT 2 U

3. ZRE S
3.1. Wil T RBETIEKEMFF KA ERILE

B T AR @ 5 AN JE M R BT TR B AR E IR 1.96 cm~6.10 cm 2 [8] .« LA HiT i K (N 6.10
cm), HXZRRAEBM, WEZREARENZES, SEEM. Af. &3 NaFg 2EEER: K2
ME R, A, S 3 A REEES: O, e LR EEER, 5REM.
Bl HME BEEZER: HIErTW, 5 ANRAMRE AT RRKE SRR, HIKZRA R, FE M.
S,

@ FZTIFIk M AL TE 48.60°~71.60° 2 [] . “F38FF5K M B AR Mo, KBRS B . [
M MR, EhA RS R, BUENS AN, S SRR, SREM. T SR R
TS Ak, SrtfRARENER, SREM. FEMAREEZER. ST, 5 AR T
KA LUREMEOR, HGEER. A, &M, FEf. 25a0ralsn: Bgtyim K B RmITok M
BIEBCKMA KM M, BUNMOR R, HRITMHE R T IR

Table 1. The comparison of elm clone branch length and opening angle

F 1. TR ETEKERIFKABEXTL

F5 MR ERTCTE AR T E (em) KM FEC)
1 R R K 5.80 + 0.68a 71.60 + 8.68a
2 [E3] 5 Ay 2.66+0.18de 48.60 + 4.88d
3 Sp i 1.96 +0.31f 54.60 + 4.56¢d
4 Koy} 2.12+0.27ef 54.00 +3.81cd
5 i 6.10 = 0.65a 58.40 + 5.50bc

E: RPFEHAFARRERES P=0.05, T

3.2. Mt TR IR BT L S 4

X R AR T AR H 9 WHEARCT AL, P BB, ACTERE . BEME. K. R
VP TE R BRI PR . SR A B MO EE 2T (G 2).

3.2.1. MR EHEREIHER,. FHMHEK. BEMES R
7 2 W0 O 5 AN G R P E AR AL TS E 7.51 em®~125.60 em® 22 Ji] . Hrir i k(N
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125.60 cm’), ST 4 MR RA REER: HKEREM, SHE 4 ARG R BT R
FES, EHWAAMZATREEEES, SHE 3 ANRMREEREEREER. T, 5 DRk
T RIS MRS, RO RER . FEm. &, Ei.

@ P EEAREVEETE 10.05 cm~48.10 ecm 2] o 2% fbFl-F- 25 i K 5 M R (C 48.10 cm), 5RUE
M BEEA . ER. S 4 NRMEBCEHERA REER REMSEER. A, &M, SME S
EER: MMM Amc R LEENER, SHE 3 ARMEBEERABEEER. T, 5 ek
THERIF K SRR, HOGERER . FEM. &b, B,

@ B FEIEHE 68.46~81.11 Z [A]. [FFEAFMim ARCH 81.11), SH'E 4 N Fp s ot R A &
EXER: OMSEWAEEEER, SHE 3 MnMETCE R EZEEZE R ek, 5 ASaFhEk
Tt R MR BN MERE B M. B Ak KUEH.

GEEHTRI AN CPMTAR ., P KIS RIBE AR H. KRR, BRAErREb,
o A BTG R AT RIKF .

Table 2. Comparative analysis on average leaf area, average leaf circumference and roundness of each elm clones

2. BMRETMRFHHER, FHHEK. BEMSESHR

RSO R ST A (om?) S K (cm) i
KRk 36.69 = 8.11b 25.76 +2.98b 73.41 £ 5.50cd
5] 5 A 14.61 +2.93de 16.89 + 1.96¢ 74.85 + 5.74bc
L) 6.09 + 1.19f 10.05 + 1.28f 73.94 £ 5.35bcd
] 751+ 1.47F 11.10 + 1.25f 75.87 +4.71bc
Hh 125.60 +20.31a 48.10+5.17a 81.11 +4.54a

3.2.2. MM TMRFHIKFES, FHREEE. KRELEXEE S

2% 3 151 @ 5 ARG R TP IR S AR JEEITE 2.24 em~10.86 cm Z [, LM RN
10.86 cm), SREM. FEMH. Cf. &M 4 MRFEREE REREER; HXKEXREM, S5HE 4
AR B R B X R S Az MRS ER, SHe 3 M FEE RA REEE
S I, S ASEFECCH RIUKFEEE LSRR, HUOERER. M. &, B

@ V545 B PR B AR AL TE FE 7E 4.46 cm~16.69 cm 2 A, " ELFE B i RN 16.69 cm), KRR
B, eSS 4 MR AEE /A B ER b, SRR A, B RS E R,
S 3 AN R REMEER . WL, 5 AR ECE M R 1 B LR B KB IMEK RS -
. KM B &M, B

@ KA MTEELE 1.55~2.00 28], REMEKCH 2.00), 5HE 4 SFEA EEER: A
MEMHMPE Z AL REEZER, SHE 3 AMNMEAEEEER; T, 5HE 4 AN RFEE R
FES HTATEL S SRS R RER, BN, e A e R AT R

323. MM EMRBETHIEE. FETIRE. BEREXLSH

HHEE 4 A O 5 AN TE M R4 UG T35 98 AR VB FEL7E 0.41 cm~0.70 ecm 2 [8] . LA AT i K (CH 0.70
em), S5HE4ANRMEEREER:, REMSEEH. 5. S, amasa REER; Bdms
HEaMafia REEER, SmMafmz R LEEnEZS, 5HE3 MW REEZER. T,
5 AR ERE B LA Mo, FLOR AR K. BE M. SR, E .
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Table 3. Comparative analysis of mean horizontal distance, average vertical distance and ratio of length to width of elm
clones

3. BRMNTHEREIEKEES., FHZEBS. KELXTEESH

mFPERTCPE R 7K 55 (cm) 1% I 55 (cm) Kot
KK 521+0.71b 10.39 + 1.32b 2.00+0.14a
IE3] 7 Afy 3.30+0.41d 6.45 + 0.74¢ 1.96 +0.15b
T 2.24+0.20c 4.11 +0.60d 1.83+0.17cd
L 2.49 +0.25¢ 4.46+0.57d 1.79 +0.13cd
HH 10.86 + 1.12a 16.69 + 1.33a 1.55+0.16f

@ HEk-PIRE AL ETE 0.07 em~0.15 cm 2 7], FMiTi KN 0.15 cm), 5H'E 4 MNMEFA R
FES, EHWAAMZ R LR EEER, SHE 3 AMMEEEEER. TR, 5 ARG R
PGP 5E B LA E Ml O, LR AR, BUEM . EIM. .

@ HNHEMNATERELE 20.60~53.86 2 [0 . HE A HCE T s (N 53.86), SHE 4 MR BE
ZR HKRAEM, 5HE 4 MIMEaREER: RdmE5HE 4 MaMaEEEZER: S
Az MR EEZR, SHE 3 MRMEEREEESR. I, 5 AMFETEHE R0 BB ULE
K, HUORREM. B, &, .

CEA YT AT S AR EOE M RTESF IR, P B KPS, BEES. K.
PRG-I S RE . RGP IUREE . BN BE T I RORI A B KU, &M BB, AR Ak
T,

Table 4. Comparative analysis of average serrated width, average serrated depth and number of serrated teeth in each elm
clones

4. BMRTMRBETHEE. BETHORE. BERENLLSH

TP ECE N &R AT 55 B (cm) BV (cm) N e
KB M 0.57 + 0.06b 0.09 +0.01b 39.04 +4.13b
5] 5 A 0.45 +0.05¢ 0.08 £0.01c 33.00 + 3.85¢
T 0.42 +0.06d 0.07 +0.01d 20.60 +2.61d
EL i 0.42 + 0.04d 0.07+0.01d 22.52+2.84d
Hk 0.70 + 0.08a 0.15+0.02a 53.86 + 7.55a

4. R 5L
4.1. g

REAE Y TF 5 A B2 A0 23 1 B AR, SR Afbko)S, Ui WRELSE, RO JUNBRTF 5K (107, WAL 75 TR) 2
SRR T R . E MBI, POZEFE R AW EMER S FMETEER, . e AR,
SR BB AME R F S 1] ARPES 3 ZEA T2 A TRk A FE L A TR BRI R 4, 5
AN ARG T B B 22 e E BRI I AR L SPGB, KCPIEE . BEER. K
bt PRUGICPIREE . PIBERE . BEIL 9 ANJTI, TR I 2 AN I JOW FRR B B A T R
[12].

126 WL B T LA SRR, R MG B E, RSB R EAISEE L. A TENMTE
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IR ERCR, AR B PR R TT IR WAL HIARECR, K& & RL
R AR it o BT R A DS UL B 5 S T TR A SRR 2 A, ORI R (a8t 1% 2 AR (13] [14],
(RIS 30 B AT AR A A B A T, MR AS S B E BOR, S b Rl R D B, 38 7 45 4 WL 58 B0 0T o
il

4.2. &g

1) Zhaliei 5 A EketE &, T8 R R R AT R EEOC, H 5 M s A R
WENEZES PRI BRI R KRR, (ESZ 5 MR i 8] 8 B 2% 22 57

2) Ban Mt R I PR A B KPERE . BEERE . RN T IRE . R
WP SRR W R, T T A P B AP BE
PR AR IERE . ARG . R IAECRE 8 MR IREERME RO, KUK T T AR
PRI ACPRRE . REE . SRR SRR R . SRS ECE 7 MRS EUR R E
AeF5 2 A, RIELLECRIR R B, UG .
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