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Comparative Study on Plant Seed Morphological Characteristics
of Zygophyllaceae and Two New Families Separated from It
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Abstract; Seed morphology of 9 natural populations of 4 species ( Sarcozygium xanthoxylom, Nitraria tangutorum,
Nitraria sibirica and Peganum multisectum) on the Qinghai-Tibet Plateau, originally in the same family Zygophylla-
ceae, was observed by Scanning Electron Microscopy ( SEM). The four species from the three new definition family
have significant differences on seed morphology. Especially their seed surface is different from each other and differ-
ence among species is distinct. It shows that the character has important systematic significance among the three
family. Tn addition, Seed morphological characteristics of the same species from different localities show no signifi-
cant difference. Both demonstrate that the character is relatively stable within species. The findings of our study sup-
port that species in Nitariaceae and Peganaceae could be separated from Zygophyllaceae. It indicates that the stable
characteristic could be an evidence for the current classification of the three families ( Nitariaceae, Zygophyllaceae,
Peganaceae) which have complex relationship.
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AR ; PEAS ER6 & (HRJE M-
traria L. |, JRGEEJE Peganum L. . SEEFIKE Zy-
gophyllum L. . % E )& Sarcozygium L. . ¥R
Tribulus L. P94 KB Tetraena L.), *FVEIL
FEREXMVPE., REFMKIL ., AREYSHEE
BRXEDEY, EETREETRERER, i
FHEPRAAHIEENMNE (RIERS%,
2003), THAE (Flora of China) %5 11 ¥ (Liu
Zhou, 2008) 1, X ZEFHEYIKIRERRHITT
EHFR G ZR P IS SEER S AR SEEFL Pe-
ganaceae, {UF2B6~7TH, RE1E3f; H
FJE 5 A BB B H R Rl Nitariaceae, % 6 ~ 10
b, RES ~6 F; WA, EHIEEHREMNTE
BEFBRAFNHELIR Zygophyllum L., S¥HE
BAIMEARBEAAERER ., TWiXERETHE
BERBES %, BHERER¥EERIE (Ta
khtajan, 1987, 1997) . FFHIESHHEEA AEXS
foEt:, RAEYSENEEMKIEZ — (Hooker
F1 Thomsom, 1860) , AT X F X JLNFHE %
JE WY R FAME LM FROES T H N RS
5T B AT R UARGE . RATAUHSE T S
XX 3R 4 #iEY (5 E Sarcozygium
xanthoxylom . FH) Nitraria tangutorum . /NE 5 #
Nitraria sibirica } 23842 Peganum multisec-
wm) B FFREFEAT IR, DR 4
AETE X SR )RR [A] 50 ) R Go 2 B AP 2%
&,

1 #RFTE
EPARIEBE . EH, NSRRI R SRS

WAL, AATHR. LRET4FHEAHKITEHR
JEEE, SLRAMBOREAEIEREFRIRE 1. BilRE
FRCT v ER 2B A AL 5 AR Y B 53 B IR SR AR
4 (HNWP), MFHERTFHEEEFEEYHER
B

XA B 4R 5 R B B 10 KL 43 51 W 4 < BE A B8
B, BORHE, BEEARMTFHREL. KEHE
MF—MER—mENEAES, REREETKER
M FRAERER, ABERX 0.1 mm M¥FhR R
e,

BB RN R T HEREE, BRERGU
RO T R M2 . A H R T A SRR &
&, FAHAHRTF JEE420 B B2 AU & RS e A
ZH F JSM-S610LV BIR KA i F BME T #T W
BHME, AN TS MR X EMESARE
SEXKILE (2004) R,

2 #R

K E 3 A ERIA FAEY) R FHRE 2
SR, HMEIMSAME, fHExRig,
B Ml — Yy AR [l 7= ) b FARE 2 57 A B E 5L
LHBER. PR 4 FEY 9 B AERER
FFIEA . R/ RESHRAEFERLE 1 fk 2,

3 it

Xt S AERHEI BT SR, FhFHORATE Y
FEE 4. HEMHOSREKE (B%E,
1996 ; i th o Ffaf EE ¢, 2002) , AWF 78 FBH,
TE3 N REMRZE, FFIEEE BERE
5, MFRELMADSAMIE. EFFRNF
T, ERRFIESEER 3 FY R K /NMEE,

F1 XBHRREREESFER

Table 1 Origin of materials and voucher information

- 2

F42K Species G'Iﬂf: FRIRH Locality Iatiigﬁ N) Longii( E) Altﬁz/m
& E S. xanthoxylom Chensl-1200 ¥ 518 Guide, QH 36°04'37" 101°34'31" 2 660
EH N. tangutorum Chensl-0860 FHIGHE/RA Ge’ermu, QH 36°39727" 95°02'35” 2710
/NR BRI N, sibirica Chensl-1766 FH I F% Ping’an, QH 36°27'41" 102°00'56" 2240
INR BRI N. sibirica Chensl-1207 B HTE Guide, QH 36°0437” 101°34731” 2 660
INRE R N. sibirica Chensl-0503 FH LA Gonghe, QH 36°08'51" 100°55'06" 2770
ZRIRLETE P. multisectum Chensl-0892 FFRA, Jianzha, QH 36°06'54" 101°49'07" 2150
L HIRLETE P. multisectum Chensl-1765 FH¥WFX Ping’an, QH 36°27'41" 102°00'56" 2240
R WILLEE P. multisectum Chensl-1203 #1578 Guide, QH 36°04'37" 101°34'31" 2 660
LZRYIRTETE P. multisectum Chensl-0499 FH 3 Gonghe, QH 36°08'51" 100°55'06" 2770
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Table 2 Seed morphology of the observed from four species

a1 et REER KR amrs K BOG SR i 1

pectes &t ‘gt Morphology of seeds and fruits Micromorphology of seed coat Fig. 1

/mm /mm /width
B PR, EWE, FZRE, — MTREHERE, HEFFS
S. anthoxviom 8.61 3.20 2.69 MI3E, BEFTIHMT;  BEBRAAMNBHER, & 1-~3
' 4 THE, B PRk
Fil ier a0 Lss BREER BEIMEY, MIROESARERAR,
N. tangutorum ’ ' ’ E LR RA TR MEIRKLE, HEH
AN s3m s Lse  EORERR, ERE, WM MTRERAREREAR
N. sibirica ’ ’ ' B, ARRELE, R FIR, PIERAARN, 2REHM
INRER] ' - P F R E LR R
. siirica s160 248 208 RE R, MRKAT, AERm
PMEER) - FREHBEZARAN
. sibirca #0024 Les RLE R, REARN, gEgm "
SR HRIENE, TEER, ¥ MHFREMNSCR, MR
P multi;ectum 5.29 2.52 2.1 BAT; MEREEEAE, ® WE, MK, FR% RAE  16~18
' W, REg/IVEREE i B

g%&gﬁl}'&’% 4.27 2.51 1.7 6] L Gl 19 ~21
P. multisectum
zﬁ%%ﬁ 4.14 2.19 1.89 Ja] G 22 ~24
P. multisectum
ZRIRE 3.92 2.05 1.91 A k. [F 25 ~27

P. multisectum

K, BEE 10RMFRFYE, BAHH mm

Notes: Length and width are mean of 10 seeds.
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FRREX LA R R T BB RIE Y 2 5 A T
AIRHR BIALE (BRI FRMER S W LIER B KR
TR FAR IR Bt — B HIBFIEIESE
AN [ e [) 7 AR 499 659 o 40 A R AR O AR E
B, XRE TN E SRR B E
R THATH, ZRSPRFERREE /N &
JERLZ LA APPSR R AR 1
R KA, REGURER—RER . TR
R OE XS, 2011) . XK HE ( Torreya
Jackii) FEFIEASFAES 5 TR MR B
KB, MPESERREHETHHERESRE
(XMRANSE, 2012), {EZBFSAUE X FIE A5,

HEA IR EHETTHIIE . SHIADIESRA
—3, AHFR 3 A/NRERIT 4 AN IRIEEA
FEHLE) B R R ETEE, MTESERDAE
o EMTRANIIE, AR RZ2HH
WEE IR R B RO T R T AL /DS, HABR, B
WIFUAHANRG 2 B RIRGEE B RS REEIRA
BE2ET 620 m, HAFRIEFIIEMEZE 137 mm,
FEREF-MEAEZE 0.47 mm, ANFTFRERTEE
AR 13 ~1/4 (R2), ZRIETEELH
RIERMF FRESUEA T2, T/hRAE
3 A4~ B 4R JE R AR T 3R T S0 U A7 AR 28 22
o KB FLMILFE 2 NSPREAREREF TR
T2 ARAR, FERAEN; R B REEAY/NR E
R RE R Z PR, HMERAKER,
BeAh, SR AR K/NR B R SRR AT
BASFA BRI THREBIMN, B59FE K
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