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Relationship between radial growth and crystal distribution
within the secondary xylem of poplars planted in China Deserts
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Summary

The poplar is main species for the forestation in arid and semi-arid areas of China and is playing a
very important role for means of prevention of desertification and the source of lumber. However,
calcium oxalates crystals within secondary xylem of the poplar, which becomes an obstacle with the
process as lumber, especially, that exists in the heart wood. There were many studies from the
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morphological and chemical view points of the crystal that appear in lumber because of the crystal
within secondary xylem was to become the identification remarks on the taxonomy. However, there
were few studies with regard for the crystals in secondary xylem of the poplar growing in arid and
semi-arid areas of China, moreover, there was no studies which has examined the relationship between
the distribution of the crystal and radial growth.

In this study, we examined the relationship between radial growth and crystal distribution within
secondary xylem of two kinds of poplar, which grew in arid and semi-arid areas in China, and the
distribution of them were detected by SEM-EDX. We used the samples that one is the domestic species
called Terihadoro (Populus simonii), which grew in the non-irrigation ground and the irrigation ground,
the other is the cross bred one was Pekin-hakoyanagi (Populus beijingensis) which grew in the
non-irrigation ground. First of all, the radial distribution of the crystals confirmed by EDX analysis of
calcium element. Next, P/B ratio was calculated by the division of the strength of peak signal (P) by the
background signal (B). And, the morphological feature of the crystal was observed by SEM.

The crystal was distributing from heart wood through intermediate wood, but there was no trace
within the sap wood. The crystal was existed with lumen of vessels, wood fibers, axial parenchyma cells,
and ray parenchyma cells in secondary xylem. And it became clear that amount of the crystal was
extremely decreased small because of promoting radial growth that was sufficient irrigation conditions
and cross breeding. The results strongly suggested that it would be possible to produce the poplar
including less quantity of the crystal in the lumber, which was growing to arid and semi-arid areas, by
irrigation ground under development or improvement of kind.
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BX-6 23 9.7 12.7

BHCKS B WIS ) IR

2. CaxxZO@ENH
HEM A S % & OERIRA10mD 2 7 1 v 7 BEEOERFEA L0 B L, 560 nE



42 FEEE - HIERR

S OEFARDEYI 2805 L7ze BYAIZ60C TR L, EREMELYHWTZ0eKkE% kK
B 1 FOWH, HW—KrEELIZLE L, SEM-EDX S54T3E % v T Ca TTED MR O
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SD-1 31.1 8.95 2.22
VEREHL  SD-2 33.1 — 9.33 883 2.70  2.50

SD-3 33.8 8.22 2.58

S SX-1 26.9 , 10.72 3.91
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SX-3 27.4 11.16 3.53

SX-4 14.3 17.33 2.74
SY-5 12.1 HHA  16.95 16.66 2.37  3.23
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ZALSAI O P/B It #-3 SD, SX, BX®DP/BHOFHH L L OMBERK
DFEXE L PFEED LUoBE B 24 (nm) 2222 (mm)
MR A FE-3 1 EH.W.P/B av. EP/B av.

FL7 e OMEREAR SD(34) -0.90 -0.62 T
YLK ER I BT B §§ Egji ggg 83; R
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yoNFo (SD), & A% (mm) A20% (nm) &

MR GEST ) N RO EHW.P/B av. P/B av.

(SX), MEERLIX SX (64%), SD (3%) -0.93 -0. 94 wg{?%fg“ﬂh
NRFEF NV FF bg£
BX) mznzn  SX(64), BX (6%4) ~0.67 ~0.60 e
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DITHRE LB Tz,
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L7zo B-4 Tid, BHEMIZBITHRERT, PBHA10. 10U ETH T2 EL B> THh
bo P, HEIBOPRE S BE LRI, B2 AT, 120FHZRLTWA,
Iy, ZHEARMICBOTERSMIC—RIEDSNT, T/, FLULEMTEE LR
REIWCBWTH—EERBO SN o7, L o T, RIBHREMIADER L iR D5 &
OMICIZBIER I 2 VWb D EEZ NS, T2, M-512RLALI)ICEREREIZL > TY,
FHHAAM, BLUOREHCET LAEARMIIBO THERIHFIE—H L Tuwid o, 20
s, FEWIZBAE LGSR0 L OB BEEIE L {, BROERICFDEDRESY
REWHESTLI LGSR VWEEZ NS,

PEDZ s, PEBEREBOR T IZEIIBWTHREOERICRD DL (EELTVWAEDIE
EOENTHY, FAUFEICBWTHEFEEOEVICIAERMENELICL T, HhDE
ERRLTEHTALLEEZONA,
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HIEAT (calcite) #EEDHMERE (BEE-4, -5)
sHIRDEHE, (acicular) AL HFEE L 72K (raphid) (BE-6, -7)
"S‘E‘V\]ch%ﬁﬁﬂ'%%% (BE-8)
ENEZ RES EAEROMER (BE-9, -10)
ENEECMHET oM (BE-11)
ﬁ‘@ﬁ%‘éﬂf_o
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KM THY, B 2B BIRE L -bDEEZOLNS, $7:, BHE-8 LEE-
WCHRONE L), HEPHELCEELHEHZELIRVEEORXNEIES o7z, D’
BENEICEZCHETAZ L, BROERDRERIEE Z BET LKFICHETDEEZD
5 s
REBFAME CIIEEANEICC SXRTHEBOLIIID L o7, ZOTENFE L LT,
HlaE % FRES AR (BE-12)
MNBNEE 75 T A AER O M (FE-13)
Tho7zo FdDFEL TV L AREHMEL, VWOOHELRMOFEL T2 EEICEL TV
72 Z & B HAREHEAE N IE DR R OEBIIZTEEDNEG L TWhHEEZLND,
Bt gila - wAmEME L 12, EEICC OXRTHESOMIUIL L ro 72, BETFMET
i3,
MfENE LY TET it (BE-14)
72, #AMFEMETIE,
MRBANEA FET kM (BE-15)
PEIE I Nz, £, a0 AMEMEIEE LIS ATE) REMIE (idioblast)
DI = 7R L’C\/\f:o
Dk &9z, #3222 EoMEMIcBWT, £ ToEEER, KIBWHE, RaIMig, @@l
HFEMBOSMBBAIEICBE SN, ZNOIEHRATEEOBFERLHDBO L 9 ITEERN
WD B AERIEI DR {, BB INZITE A EORRIIRIMENICRER, T3 A E
THRETDLIDIDDODTHo7, - BELHIL, 2HOMEKMEFEED Fo 2 F (Populus
maximowiczii) BHIZBIT AKEMRIE, OO T (EEEER, KREIBWHE, BT
iOctU‘ $ﬂi7:7m§_§ Hﬂﬂ'j) DOHREICEE SN LEHE L TW5 10), *ﬁﬁjﬂ :b\/"C%, e

[0 Y oe 2

FEE-4 ﬁﬁ#E?ﬂ%L@%‘%aE(SXl A) 5"5 5 ﬁﬁ#Eif/f%l%@ Fiftdn (S X-4, H)
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BEH-6 ®H& (SX-6, fEH) EH-7 W& (SX-5, AH
3

FE-9 HEEERAELRETs#M(SX-5,4EH)

BHE-10 EEEHFNELRETLHES(SX-5,4H) BHE-11 EEEHENEICNETAHH(BX-2,K0)

EE-12 AKREMENEY BES 2R (BX-5,  BHE-13 REEMENBEICASET 25 (BX-3,
ARIT) ARLT)
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. RBEETHLERFT NV T, ERETHL 7NN L) DEFHOKGFEHEICHE

H‘tﬁ CZRAREBRICE INAIERDBD o7,

4. 7INFRERF NIV FFOIRKRER E ZRREBAICBIT 5L OBEREIZ, £F
BREOEMHFL) IELOMBEIEL, AETIERKECERZbNITY, R Eho
Ioe

5. HWROGHEITINRFOERFUNIAYFFOITRTCOBRELRTH L EEER, Nk
ME, WSTIMIR, whOTmEAMR I CHERR S s,
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