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BE: BETREZEAILEY S HELERE (KE¥MIREF Primula forrestii Franch, Eil7E
P. poissonii Franch, HEZL4T &R F P. bulleyana Forr., JRIEREF P. secundiflora Franch FBE1EHE
F P. siklimensis Hook,) BISIFhIIILERTI. R BARRIMY, AESELLRARESHET
MR T, BIEAREHAATERER. BE. ABE M FIMHF BT IBHEE
W, BHERNT: (1) BEREMHHTFEARINERSPHEAESELRF, BFE#HF
ERARBERMHTHARGHHELEME. (2) BRENMVAEABEARE (BEMRERSE
BR5L), BEFAENEMFREHEKE 10~ 16 TAABEFE, SHEREHERIEHRELL
R 2~31TA, KEFHREFLHATERE, 3) BRAMREBESLRZLETFERS
TR, ATLEREERERFEFFEA.
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A Preliminary Report on Acclimatization of Five Wild
Ornamental Primroses

ZHANG Chang-Qin, ZHU Hui-Fen™ , WU Zhi-Kun
( Kunming Institute of Botary, Chinese Academy of Sciences, Kunming 650204, China)

Abstract: The acclimatization of five wild Primroses ( Primula forrestii Franch, P. poissonii Franch,
P. bulleyana Forr., P.secundiflora Franch and P. sikkimensis Hook,) from N. W. Yunnan is reported
in the present paper. Their seeds were collected from different places with various climate and ecological
environments. Through observation for the process from “seed to seed” in different controls including me-
diums, temperature, light duration etc, we come out with three convincing arguments: (1) All seeds
possess a high germination adaptability in cultivation in Kunming, though the germination capacity of each
species seeds in different medium is uneven. (2) All plants from the sowing seeds took 10 — 16 months to
flower, though their flowering time is different except P. poissonii and P. sikkimensis. In contrast to the
wild plants, the cultivating ones brought their flowering time 2 — 3 months ahead. Primula forrestii in cul-
tivation developed flowers double petals. (3) The fruiting ratio of the plants cultivated in our nursery is
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lower than that of wild ones. Through artificial pollination of P . forrestii, its fruiting ratio was promoted.
Key words: Primula; Seed germination; Acclimatization; Flowering and Fruiting

REREERFEFESE, PEHEAIGRIRELRE 293 # 21 WHFI 18 ZBF (BR
HPFFEH, 1990), MM FTREEBHEYHRR S MHPOW L, HERELRHE
) 200 FHFIAERY, REmEAIEHANXREA;AREZ— (HBH, 199). B=FRE=
BRREERAEY, FHEABRENUENMEMEZEZERMOER, 33 THE=X
R4 (Richards, 1993), HAT, EAREHNMELR THERESN, BEREENIR
BRI HNB R TR EIE P. malacoides . JEIRFE P. sinensis . VIZEIRFFE P. obconica MEEMF
P.polyantha (BREWMIFIFRLEH], 1990; FERAHEME S, 1997). B 1998 4F45, RAIXT 5 #
B MEMELTSIMIMEHIR, EREEBFIHMARIERGTHERREARE, HifF—
I E R R RBE LR IR UL IR BTk,

1 ¥EEA*®
1.1 #¥

ALBEENFAGIRFLBHR S FMEY, KEBHRERB TR REFL Sect. Bullatae Pax. K T
R 3 000~3 200 m RGO BEAK T MG KA T ; BAE. BT EMFMRIERERS TITEWREFA Sect.
Proliferae Pax. 41K TR 2 500 ~ 4 800 m WK W1/ FI #1085 LR EMBEN; HERERTHEREYA
Sect. Sikkimensis Balf.f, 41 F¥K 3200~ 4 400 m R EAMERLA, BEEM. KWHNEEEG
MESR (BREFMESE, 1990). 5 FRFEAMBE S RS ERE 1.

F1 5HBBIERME 75 B KM K
Table 1 Distribution and introduction locality of the five Primulas

B HiR/m AR RRh ¥R /m
Taxon Altitute Distribution area Introduction locality  Altitute of introduction locality
KAYMMEF  3000~3200 North West Yunnan (Heqing. Lijiang  Gangheba of Lijiang 3100
P forrestii and Weixi)
WALE 2500~3100 N. W. Yuman (Lijiang, Zhongdian) Yushuizhai of Lijiang 2700
P . poissoni S. W. Sichuan
WBaOITEME  2600~3200 N. W. Yunnan (Lijiang) Haligu of Lijiang 3200
P. bulleyana S. W. Sichuan (Yanyuan)
REME 3500~4800° N. W. Yumnan, E. of Qinghai, Shikashan of Zhongdian 4200
P. secundiflora N. W. Sichuan, E. Tibet
PRIEHRE 3200~ 4400  Sikkim, Nepal, N. W. Yunnan Shikashan et Baimaxueshan 3900 ~ 4200
P . sikkimensis W. Sichuan, Tibet etc. of Zhongdian
1.2 F&

ATARRNMHEIRAFE=BRANFH T, HITEHEREE. 8ERKOWEL RMENTFE
HEXMALRRE.
1.2.1 MFHALE FMPREXNHTEFR. BEELSINERARKEMER. RRMEMRE. ~FH
BB AL BEHITHE R 5058
1.2.1.1 ARFHEFHTE EHE (BEL-RxXE=2:1); HFMABE + RIEK; HHRMAE
#% + Hoagland-Snyder % ¥ (LA F#F “Hosgland” HIFWK) (LWHEYAEH¥ L, 1985), AIHEATH. &
AWB/HRETHIT, BHERLE—ZHBEILKSRR; FEEHR 6 cm KIFFRIMAHT, Ath2
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BIEAKLI X FHE KRG HFF, S50 k.

1.2.1.2 FRAEF FHEMLE ®RHEALXE (128 ~KE1A) BT, USAERERG, 4 5IHERK
BAGT (BUEYEFHER) FHETERBOFET EREMS) WESITHREL.

1.2.1.3 [REABEARNEHAFHALE (UEBFEF-HBRES, LSEBRENHEREFHITE
5, HRTETFKE 48 - 2 CIERAE 10d, 20d, 40d, 60d, R/EHATEILER IR T HF7i5
BN RAERABEE R, LR THEN ST, SIS0k, FSitHHEHEREN. P EXE
HRAEREBEE, mBAI., RFWEHRE 31K, BIK S0k

1.2.1.4 ARAETFHATFHAELR FREUSERERNS, FFEEHE (BX) 86 (HlK,
P HIBHYE R B R K 55% ) BIBAEY (FHREMEEN 40% 2 BEELREES, BN 20%) 21T
L, HREE8h, XK 100k, HIHXHE,

1.2.2 ARTHEFEHEEKEEME TN, A, BE RKE:P=2:1:1; B. WAL K
BE=2:1; C. AL BREE=12, ¥YUARTULELKMERS, 84 10k, 8MMEEREE 3K,
MBI G4 R E KR Lo

1.2.3 ATHEN REBRLURHSMHRE N E, F2000 43 A TAOE4 A LAER YY) Nk
To B KIEREE RS R EAITRIES:, EEESUMSHHTEERY, DRERKAEELME B
AT AT W, B4, S4%E 1054, 1048, THEMEREBRTARLE, RESBEHTEIT .

2 S|fhihs
2.1 [EFEih S A S ETF LB S
1 TR RRE IR B ML 4 (MR TR ERLE) Wi, BHik

AT xS MR R E AR (B WEEATHEFHET T HEMr (R2).
%2 FrtSHBEEESKRETLR'

Table 2 Comparison of main climatic factors between original and cultivated areas

LT ERE EH\/C FEHBIE/C FEHBRMA/C FHEKR/mm ZSSHNEE/ %

Locality Sunshine  Average temperature  Average maximum  Minimum temperature Rainfall Air humidity
(h/a) per year temperature per year per year

Lijiang 2546.0 12.6 23.3 -7.6 962.3 64

Zhongdian 2203.1 5.4 19.3 -25.4 6248 70

Kunming 2448.7 14.5 31.5 -5.4 1035.3 74

*x  BIEXAZHY NS 1960 ~ 1980. Note: The figure is from Weather Bureau of Yunnan Province 1960 ~ 1980.

ME 2 TUES, sIFIbsBAMBRERMILE, BAKROIKETmL, S&LE
B FEAURFAE SIVLAEZE R/, 5 PREMEER K WURMELIETE, AmEL5| R
B BB B IO BB R, A e ) 5 | el S A o BRI — 28

MIEF=# i+ HFRE, BT RKEEHRERETAKEETHY R LI, HR4
FFEYATEHLRFE@ME A, KPR SHIENERER L.

3 &GR5iTie

3.1 WFHE

3.1.1 ARHEMERSFHFHENEN ARBFHRERT MR FIALRES RS 7Nk 3
Fim: (1) BEETEFRME/K Hoagland & IR ) Fp 8 R B 7 o (B} B¢ BC il - P i Rp - B
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TR A4, B ARTREEMR R, XTRERE AR T EELA T EKAMT, Rk
AT RN A4, SR T O R I E] . RREE AT M ARECEL R LR A, R TR ST
(2) WH PR FHARENS—&, HATRMIHEMMERES, TR2Hh TR

# L AR EZHESAR TR FHPRAE, HinEaH TR,
£3 TEEHNERINBERFELZORE
Table 3 The effects in different medivm of Primuda seed germination

LES I/ Fpgential/d R %
Taxon ( Germination date)" ( Continue day) ( Germination capacity)
A B C A B C A B C
P forrestii 10 9 9 12 10 10 92 68 66
P possonii 14 8 7 15 19 18 80 68 70
P. bulleyan 13 10 9 18 18 16 72 70 70
P . secundiflora 1 10 10 9 10 10 86 68 62
P . siklamensis 14 7 6 11 7 6 92 94 86

e 1) B3R5 RRFIEAIETEN A 1999 4F 12 A 24 H, Note: the 5 Primula species seed sowing time is 24, Decemember
1999; 2). A. F#(+RBHR L a7 (3:1:1); B. B4 + ZBK; C. 4K + Hoagland-Snyder HFW (A. Compound
soil is leafmound: red soil:sand (3:1:1). B, Paper + sterling water. C. Paper + Hoagland-Snyder Liquid)

3.1.2 AREBEEXRFEMTHEKZLZRE ARBETHEMOMF, HAFERMELK,
TR &M SEEA X . W& 4 TLIE R ARRRE SBORBFELR F i & i 598 [E
KE, BEAMNTHTFHHEE, SRPEBFEMTHMHTFEEFEMTHHEENE, XA
FERBTERENEEET TH FRANAEBEEME N AHET, IURFRUHERE—
e ESCERIRE, KBEIRFEM FHEE 15~ 18CH, FFRAH K, @it 20CH,
ZRFHAKRIRRE, TEHEFRSSBKROME (ZEHBN, 1997), RE\TEHES
(1987) #1 ISTA (HFFFFREZT/EFM) MELEM FHAWERREN 15~20C, &
RRFRA 25°C, RATHIFR G R 51EHEFH A ISTA HIREEA—EL

T4 TRARETHEREOMTHL
Table 4 The seed germnation of P. sikkimensis in different temperature

A BFEM SBE AME/IC BsE/C REER/C BEREd BEE/%
Place Date of Germination  Day average Height low Continue day ~ Germination
sowing date Temperature  Temperature  Temperature capacity
I (Hot shed) 1999.12.24  2000.01.04 22.8 33.5C 12°C 10 92
BEHR (shady shed) 1999,12.24  2000.01.07 11 25C -3.3C 13 86

3.1.3 fREABEMAFHEAN MR EIRITE 6 FRXIRFLNESIWE, FHIPKMR
FEEEe ARG B, HAE AR K EBHEAE 15~ 20CZH, TATAEREL
SEHORBUE S TR S it X M IRF R T R R BRI, LR RERYW, &
Rt AR AT (-2°C) M EREMFHEMBMAKR (FS).

3.1.4 AEDERXBHEREMTHANEE  RELR T 85 KB A LU EE
R 55% M, EESETRFHEERBMEFREMBIK, B3P REM; EiEt
FETHREENEFRELEANOT R, EAKMSELBEKR, Eik, RELEHIE
A THEETHTHHELAMGERER (K6),
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Table 5 The seed germination capacity of P. sikkimensis under different treatment time in same low temperature

LiE: PR 00 ERH B R FeggatiEl/d EIFEI%
Treatment day Date of sowing Germination date Germination day Germination percentage
10 2000.02.17 2000.02.23 6 90
20 2000.02.17 2000.02.23 6 80
40 2000.02.17 2000.02.23 6 84
60 2000.02.17 2000.02.24 7 82
Xf B (Contract) 2000.02.17 2000.02.23 6 82

. FFFEMBAIE, EFIETHAK. Note: After different treatment time, Seed germination under normal temperate.

X6 TRXRAMEHEBHTHINOERE
Table 6 The seed germination of P. sikkimensis under different light duration

2 BEIHE/ % AW/ FeeeH/d KEFEI%
Place Percentage of permeation Germination day Continue day Germination capacity
{848 (Hot shed) BRI (Refrection) 20 10 15 25.3

TAHH (Shady shed) HUHt (Scatter) 55 10 15 40.8

B (Out side) E 4t (Straight rays) 100 12 13 7.3

H: BEERNZHE WAL RAS A (1:2:1:1), #FFEH. 2000.5.16 HRLHMA 8h, (9: 00-17: 00)
Note: sowing media is pearlite: leafmound: peat moss:red soil (1:2:1:1); 8 hours light per day (9: 00-17: 00 from moming to af-

ternoon)

3.2 HEWEHEMNERKLZEINERE. B4

3.2.1 REWAEKATIN WBRELBTEZEHEAEALS, HTHME, 0dXAHBE,
BHERE2~3dHFEAHKRBH. BdEAFHEL, E1MAEAE-FETKE, K49
20dEE_HFEMEI, WA KEA T, —HHHEKFE 02K, HikKB 4
em BB A=, Bed 3 AAEAFANME, —BRENMHESITHERER, et
HAGERNEFREKY, YEFFEAE 8~ 10 FHIEREREH N, YHEAREN, F
F12H~RE 1 ARTCGERT AL, EFNEFRIMLTE 35~50d, AL FFFER

10~15d, FEUMNEREAFREHBRELHNEFRARSE (X7,
x7T HERBOEFREK
Table 7 The growth phase of P . stkkimensis

A ® dH  #d

appearance of euphylis day i T B ERBIFE
#ErPH B W K /4 I 8 I B o R 5 FrEERY HitAK
date of germination day l.leaf 2.leaves 3.leaves 4.leaves period of period of rosette from sowing to
sowing day day day day rosette leaf leaf day flowering month
1998.05.07 14 30 50 90 1481 182 66 10
1998.07.20 11 33 53 95 117 162 61 11
1999.11.23 11 29 48 9% 116 162 80 16

3.2.2 #. RY YREMYREFEFFTHRPEEHZEMELIRER, FERBEEE
BIEERMAT, WERT, FHEAPER, AREEEK 2 MALA (£8). LRSHIRE
L8 1999 FHaTTIEIa, CELE 3 FFFFEER, HPHBWHEFIINK 1~21H,
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£8 HESHIERHTSHBREEOEPRRN
Table 8 Comparision of flowering and fruiting time between the wild and cultivated Prinuda

wild condition under cultivation
Taxon flowering time fruiting time flowering time fruiting time
P. forrestii 4~-5H 7~8H 2~5H8 6~7H
P. poissonii 5~7H 9~10 H 4~8 H 8~9H
P. bulleyana 6~7H 8~10 H 4~7H 8~9 A4
P. secundiflora 4-5H4 7~8 A 3~5H 7~-8H
P. siklamensi: 6~71H4 9~10 8 4~8H 8~10 H

WMELN FEWFIAHIEE, ERIEA G THRAESERATAERS, HIEN @ FEEE
AARE TEARS T MBI INERLLT GRE, BRITHEEafE, FRERERE, i
EoH, ABSMaadhl, 8T HERENME. Eik, RS HREEERERMETEE
EEFE, EAXATSMNKMEN, EYRIIXEMAEHBRILFTHFFHITHE
sLEent, HAFRHNO0, AHTEREELRG, HE4RE—HN. BERSTHHT
WM ERR, REFFELE 0% ~ 0% ZIA), MEREFZGFTHIRELEETFAE. &L, H
P AR R, BETERETHRFRE, SIMARFEATE, HERELESE
GG IE IR, RUFhFRIER — K.

3.3 AIEW

LKAEH, EFAEEESMALHERERSNIERHREER, KIEALa LR
FAER, SEREAEERNE 1028 RE. RELANREEMEY, XFHENBERE
EFHES T BB BE, MERIET SERHM B (Richards, 1984; Bodmer, 1984;

Pipe %, 1984), MERWUFR L AR ASCBRMELER (X 9).
B9 KEBHBEEAIENTRER
Table 9 Result of artificial pollinating experiments on P. forrestit

e S B/ EAT S U LR/ %
No. Number of flowers or inflorescences Number of fruits Fruitage rate
KIEBEEEESR (pin) 10 0 0
BHASEEEES (thum) 10 0 0
KR BIEEY (pin) 10 0 0
MBS L B 8 (thrum) 10 1 10
KERIEERSRIEER (pin) 10 6 60
WAL E R (thum) 10 7 70
KIEBIESEEELE (pin X thrum) 10 6 60
MBS SKHEREE (thum X pin) 10 6 60

ZATEMIBRIGETHMTHALE RN, HTFHREE 0% ~80% M. ]
BIURAMNRIEREY, ERBIMEENT, TASTHEXEARR, BMELE, ’
MFHEILFEREHEAR, MEARTHT, RELESLEENELSLRULIRHTHH
RBRERER

4 /NG
5 MIRFERKEEHMEAK TREEGLEDI, KA 4 EES A THREIEH
BEREEMAKEYL, EXRRTEREEEY . ERIEEP, XSHRELEAFRFTHRE
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BV ERE, BERIE TRERGTHREME. BERAN: (1) #ERENER
EHEAKEENERNERL 410 (3:1:1), BHERHEERAZEWHR W, R
B H R 11 ~ 23°CTEE N A AT LAEAT . U0 R 7E 58 sUH 6 PLE g iy 54 T #8 Fk, &
NBASFHELHHIGTIELT, SEEFENSSBSWHER. (2) XILMHREFEAGETE
EHMSETERAK, BFEEESE/LABA BJCTENRENELT, A XAME
FEHIE, XPEHERKERERNZ S MREEARIFNESENE. (3) BAERFRM
BANEARIR R XK BEAF MR R, (BZERIE LB /KR 30% ~ 40% K1EOL TR
AKES; HEZLET TR, USSBHEYNES, LERT; WRAREIKE S
RFLEK A A EET I 5 A F HAAR I B Lo R s, H ARk, ES= R 30 em. B
ERAERZTK, HKGRERAHSSBHEYM AT, (4) LR 5 HREFLERE
U TAEMESRMEER, MKREEHIRE., WIERE. HLT GIRFENEA LB
BREK2THAER,

BT Lk, ERED, FMEBEERCHEMRFELENERN, MEREREER/KIER
M, BRFLERANFARAY, EARFETRAHTEY, MAEREAXAHETHT
BRZ M, B T IRENSS, B, FARFERESAG TLR/HETATEN,
PLARAS BB o

(& % x &)
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