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BE: WEINZ ( Cypripedium flawwm P. F. Hunt et Summerh. ) HEHAIRHT T — 4K A
HREFMT R NE, ZAEENZEEHNNERESH, BLNFERSESYRBER
AE, A4% s A (1) 4 ARBCEREZHE; (2) 5 AREZARBL; 3)6. 7AMK
EXEZBRHT; (4) 8. 9 AMELARMII; (5) 10 ARKEZARPI. FJUESL, &
RBRAERTH, BARAERELEA; FHATREENEMIBRY, ERERELSE
FMiz; BEEEZAGENYERNEAS, BLZAERBRER LAk, FIER
FHRITERER SREAZHILEXRRN— DT, HHGE S HE 8 2708 &R Y
Fzci, BARE A AR YR G s, BARER, EEEARRNERYH
16, JREBEETRIA ,
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Notes on Symbiotic Relationship between Cypripedium flavum
and Its Mycorrhizal Fungi

WANG Rui-Ling, HU Hong™ , LI Shu-Yun
( Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China)

Abstract: The roots of Cypripedium flaoum P. F. Hunt et Summerh. had been sampled each month
during growing season, and carried out observing actions on the endomycorrhizal formation and variation.
The result shows that the growth of C. flavum often associated with orchid mycorrhizal fungi, which devel-
opmental varieties occur in different phenology phases. The following five periods can be divided: (1)
communicate hyphae phase in April; (2) hyphal coils phase I appears in May; (3) non-hyphal coils
phase I in June to July; (4) hyphal coils phase I appears in August and September; (5) non-hyphal
coils phase I occurs in October. It can be perceived from above that hyphal coils arisen in cells of roots
when the orchid life transits and mycotrophy is a necessary supplement of phototrophy. To C. flavum, the
hyphal coils may be the temporary resetvoirs of nutrient stored in rootstock and /or produced by photosyn-
thesis. The nuirient is transformed by fungi and transported to plant when hyphal coils have been diggest-
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ed. We can explain partly the relationship between C.flavum and mycorrhizal fungj at this state; mycor-
rhizal fungi utilise the nutrient in plant cells to accomplish their life cycle; commnunicate bring about a
transmition of nutrients among cells of roots and plant utilize the nutrient from diggested hyphal coils.
Key words: Cypripedium flavum ; Hyphal coils; Mycotrophy; Phototrophy

AR (Mycorrhiza) BHY S ERZT KPANEIERE M —FrE L EL W, Har-
ley (1989) HRiES 54K AR AR TR LRI B R AR S AR R 7 M6
. RAMER, SMERER, 2RER, ARER, RRAGKER, KREHEER, KAk
KER, CRIBERMN TR ERBAH LM, A%, SREYNRFaE/N LR,
BTN ES —RRRSMEE, TERAEH, ZAREHFT. TBREEHE, R
ARGERTHAENEREGE, AATMEE, FHEREEENEREE IR, HK, 2REYNE
REFEEAA EET RN RATEIL A BEERN A, XBAEIER, EARERT
KAEMGH, REBNLESRERIIFESR. &5, FLREREEDE, HRERET VMRS
B, BEANERERVERENFREFELRMEY. THETE. SRR, BEE
(Smith, 1967; Hijner & Anditti, 1973). ZEAIKRMUIG KB EH AL LK PE BT 447
g, LA ARRMRIZIEEXERRN “REL” (BELHEHEE, 1989).

BIERI2E ( Cypripedium flovum P. F. Hunt et Summerh.), BERHEY P —-EEZHH L
HFHY, FESAEEEILT. EREAER. W, BAETRALES (FE),
WEIRTE 1800~3450 m, EMAKENEE 4~10A), ETEUESWNSBELE, T
W SE R R 3, A T ARAR B B3 FF b A R e KRR M AE 2. WTLATRN., BAARELE ]
BB T MY KRR, [EXHEZES RN SCRITGE,

RINEBRZCLHRINET HREN LM FEEEREEN .. BB RERR
K, AKZ8, 55, FERFHEKSIFHIEH, BB —RFNE (BEFREKRE,
BB RATE R B/, ERIREBARTE) . R TIEBMITEEN ZMERYT R
AT, TRERABEARSTHFERS, N—CBE L RIEEHFEEY SR
A, AEEVLHER TR TERM, HFAHSIMRRHEAEY,

1 MHE5H*

L1 REPRIEE A B B EREALAR S L AR L B R AR AR . 4 AR,

EBA 10 BEEARHE, §A—K, 2108 10 BREEEE L, Bt EREY. Bkeed, FAABEE.

1.2 HBUE (ARESEEMY 6km, K2 99039, b4 27°46', %R 3 400 m. HHEL 75°,

1.3 S THLEFHRES4C, HER25.1C 8 AH), BEKE-25.4C (1 AH), 5Sem Fii

Ho1C, HAK165.1d, MPOANA~5SH27H, RiE 1387.8 (>10C), HHEMRKE 624.8 mm,

DERIAY, TEEFT6~9X4MHA (BB 480.6mm), A5 MEBH 77%, HIRAEEXFRE,

BRI E SE AL AE Al B AR A T B

14 £ JUAAZ-RETEAMNY, STHEMERATEGR U (Quercs sp.), WU (Populus daidi-

ana), WUB (Salix sp.) BHE (Rosa sp.), HASE (Rhododendron sp.), HIT/B (Cotoneaster sp.) HIHEY),
KEEMZRE, =FEROFERSREF T IR (LB 2em, FB2em, E{NHE), ANAET]

H#TRF A, OLYMPUS CX31 BB R T W&, JVC TK-CT21EG BH,
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2 ER5iFie
2.1 BROEETELE
N2 ERF 6 BVRRERN

TRER 2 ~ 4 BUNMB, FROP—F R,
IR E 364 24 6 AT BRI HUh
T, RARSREN FF, 5—K
AR EEH_FF, E+AY
Bl —FERKAKE 2~ 5 em, /PNEF
KABE 7~ 9 Hahm (FB4,
1 LA (U 2002) . B 4 A —BONF ISR
ks S w3, BN, bR
Fig. 1 Position of various roots of Cypripedium flawum in Seplember TR IFIRAE K, BB FR A PIF R, 6
1. the one-year root; 2. the two-year root; 3. the three-vear mot; AT HI— WK, 74k, 6 A 10
4. the four-year rool HERZEEEW, BHRXAFPRE,
MRS R, RELAEIAKE 10 RORH, KRG EEENT, ZRH—-FHEKHE
8 (BIED . WA ABAAER KA LAKE 10~ 20 em, HIFHKIK, BT ATE R EA 2 HARAR
Z P EFEHHENE—FER, HER, ZFR--EZTHIFERERKAFE (B1)., BA
TERIRZE T SR E AR A S MET ., BFNRAEEE, TR T
4y, XAMTEEGERMATE 0 LnEE "R, GRTKGFE AR
2.2 HEREET
ST EAER 2 A KPR TY F, AREEN 2 RS E RN =R EREN: )
SNEHE, RHUEZASNERTER, KEZARNSHAMEESFERIRETENEY,
HeAR, FILUEBSRBRIBRE2E . B2 ERSEERSFIRZFBEAHBHZE
Al ERAEH (BEZE2m AR HEELTHRED; RERBARLEREE. HLH
AR EL R T E S ETEMRAFRPYEROA AR, KT R TILE8 :
(1) BOEE2ZE 8. 4 A, Mats MR ARELERE, JFEaMn Y R
£, (H2: 1
(2) BB 1. S AGERRKNTERGEROHZA., (B 2: 2)
(3) THLERAT: 6~7 Ay, BEHIMAZA, dRIBERZ, ARINA KR
By, (K2 3)
(4) AzAH0: 8~9 AMAELHAXEHHLH. (B 2: 4)
(5) THZABHL: 10 AARNERZEARE. (B 2: 5)
2.3 #AEF (phototrophy) REEEF (mycotrophy) SHEKLEKIXE
W2 R AR AR ERMIREZ—, MERHEYHEREFTREAHNEENE L.
TRk, AREFEETHEZE, HREE2E, AZRHEYREEFRYR (Hadey &
Willianson, 1972), X—dBEHF A EEES (mycotrophy) . Rasmussen (2002) tAJ 2 8HH
MEEEFRTUEN R IRERENREZRE NS ER. WEALNZHLBES
PR, BITEREEER—RELSEFRDERSHEE K, MEXEER
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B2 WEfFeiRd
| BGEEER B (4 Afr), x400; 2. ML I
(SAf), x400; 3. KELHEMMT (6~-7HE), x
400; 4. BLEMBT (8~9 Hiy), =400; 5. THZ
HIEEEI (10 A ), x400
Fig. 2 'The formation of mycorthizal hyphae
1. Commonicate hyphae phase in Aprl, x 400; 2. hyphal
cails phase | in May, x400; 3. non-hyphal xoils phase [
in June and July, x400; 4. hyphal coils phase [| in August
and September, x400; 5. pon-hyphal coils phase I in
October, x400
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Table 1 Phenology and mutrition form of Cypripedium flavum and states of mycorrhizal hyphae in a growing season
At 4 A 5A 6R.7H 8A.9A 104
Month Aprl May June. July August . septemnber October
MY L) ’M, Wit Bk, SR RY, wRAEE PRER
phenology gemmination opening leaves, flower, yong fruitage, leaves dormancy
first flower capsule senesced
WLRS BiEE 2 fapedsil x fapedvi x
states of mycorthizal ~ communicate hyphal coils formation ~ non-hyphal hyphal coils formation  non-hyphal coils
hyphae hyphae and diggested coils and diggesting
BIFHRA syl RAER AEBR OAER KEEF AEER —

nuirition form

to utilize nutrient
stored In roots

phototrophy mycotrophy  phototrophy

phototrophy mycotrophy

R, RATFYZLTUFHRES KT ZARREN, BLBHARER, TE, —F
B, SAPREZAKSIR, WEMKITEZAN,

BAA 2RI 4 ARITIRHHS), WA HE2ES M IRZESK (B 2: 1; B3),
Al RE (R i Z B I RS i, (EARE R PP a5, MU E—FRRZEGEEY, )t
BPEE, S ARBEERELA (B2: 2; B4), FHREHEESR, W EEYHEF
BB EAEK, FMRR10~35m HEERIHERE, " BERT, MARREL, &
BMWAMLSRERE, SRXBNERY, KEEFRTIHR T —HIEFRMT. 6 A
RIER, HMKRESRKR, HRFHRITF, MR KmE, KaERTW U EAKRE
Ko 7 ARFFERY, WAVIRARBHCEIER, SBEMEKRNERTRESE, Lo,
TARBAEELZA (B2: 3), AREEFEESR, EEASER"WELEHRRR, 8. 9 A
fr, EHRFHRBELTE, REBFRE, HHEELE, XERRFHEL TR, Tk
MEEXREER, B THRENBLITIIHRT. FFUREERMER, AERER

Y4

W3 BEms
Fig. 3 Communicate hyphae

B4 mzH
Fig. 4 Hyphal coils
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RE—FEFR (H2: 4 B4), 10 A5G, ERCETE—TERIANENE
g, WEMFHAR, RBHEEBEA KNGS, BEERAEZE (B2: 5).
2.4 EREFRSHEXER

HEAESARALEK, BEKENEZRE, IRNYRSEEVREE R,
RIIERGRE LA LIZAT, HESAH Y KN RERFRE. AR RARNR
5 AMEZANEREEESR, 6. 7T ARBXOACSERCRE T L™ W8, 9 A
MATLAERTEREZ A, fI T AR R BN E R R EAF RS EZA, &5 XL
H2 A EEAE IR AR AR A K. FTUTHMERDE, EREREEFHE2EX —5
FEAEAERS , N HIVRIR P 18 3% 4 A R R 4 B e B K

FEXRHEY SRENXEAY, FENAABRMEFERR BARMBEE AL
EHEBAHSHENZREAEHERNHAXR, —Hh, EHERARNNERTR
HE4KEFIR CEREZA, REHEM), X5 Harley A Smith (1983) A HHREH
SIHFHRN—/ NSNS YR BN, B—T7, BATEEHEFEAN IRAERK
MEFLERBER T /MBS, BEABREFERETRE. B, BER—RHEbHE
XWpE. 5K, RS, EdEBER K EK, BTN T, HREER
YRR . AR A LALIBGE B 2 M B & MR AR R S e, eI
LS, HENZEERBEEER T -5 85 0HAVH, FEEEEERAR R,
AR A K BB R BN BRI TE A ETE

BT BN WHER TAERRHESG T A0 R, 17— MSHETHEN T
B, MTHEREEMLENSE . RER TE., EENHE, WEHEEERNBONNES
s A KR TR, XNEEAZORPSFARAEENE L,

Bt ASUWBRAR TEERE. B, RIOGERENBIRRE, 24RFREFATTERHX
FEAIHE B

(& % x W)
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