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Pollen and resource limitations to lifetime seed production in a wild population of the
endangered plant Disanthus cercidifolius Maxim. var. longipes H. T. Chang
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Abstract: Disanthus cercidifolius Maxim. var. longipes H.T.Chang, a plant species that only occurs in a few counties in Hunan,
Jiangxi and Zhejiang Provinces and with relatively small numbers of individuals, is ranked as a 2™ Class endangered species for
conservation in China. we have studied the effect of pollens and resource available to the female reproduction, and the
reproductive mechanism of “excess flowers production, but few fruit set” in Disanthus cercidifolius Maxim. var. longipes H.T.
Chang was discussed. The results are as follows:

Pollens which had from different sources have significant effect on fruit set and seed set of Disanthus cercidifolius Maxim.
var. longipes H.T.Chang. The pollen source rather than pollen numbers effected significantly on the reproduction of this species.
In wild populations, producing one fruit needs about 54.8 flowers, and one satiation seed needs about 6.6 flowers or 83.19
ovules,

Fertilizing was propitious to the flowers developing, and after fertilizing, the abortion rate of flower bud was decreasing, but
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the flowering rate increasing. The fruit set and seed set also was significantly increasing, while abortion rate of fruit was
significantly decreasing. With the increasing percentages of cutting leaves, the fruit set decreased, but the abortion rate of fruit
was not significantly differentiation among what treatments. After cutting the puny branches, broken and insect pest branches, the
flower number appeared a little decreasing, but the fruit set and seed set all increased significantly . After removing some flowers,
the fruit set was calculated with respect to the number of flowers remaining after the treatment increased with increasing of
percentages of flower removal, whereas fruit set calculated with respect to the initial number of flowers remained constant, and the
mean weights of per fruit and per seed all decreased significantly.

Sufficient spatial or temporal heterogeneity in nutrient levels might allow limitation of seed set by resources and pollen in a
natural population, supplying resources may indirectly effect on pollination by increasing the attraction of the flower to pollinators.
There were very low fruit set and seed set in natural populations of Disanthus cercidifolius Maxim. var. longipes H.T. Chang.
Different facts may have interaction to its low fruit set. The selection abortion hypothesis, ovary reserve hypothesis and male
function hypothesis seem to be the most likely explanations for the reproductive strategy of “excess flowers production, but few fruit
set” by Disanthus cercidifolius Maxim. var. longipes H.T.Chang.

Key words: pollen limitation; resource limitation; hand-pollinated; seed set; Disanthus cercidifolius Maxim. var. longipes H.T.
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KW TE A ( Disanthus cercidifolius Maxim, var. longipes H.T.Chang) HEE 04 TR LB MHITEEN
DBE, SREREAE, EMERER LD BRICA FHARS, IV ER - RBELRPOBLEDH. X
THEAEHEHREMIG EEEYMEARBEDS EFRERAEYRSFEHATTHEHR" Y,
ZARA IR T LA A A A AR RO Rk R A AE, S e X A TARIR S R AT T R B B
FKOHEHRARMRLMGE. FEMEAREREH, KHWERSRAFBEE “HERD " HHELAR,H
A e S HAAAM A B M ES A X A RANEAR B AMR AR, T O
EER GRATHEBURSFEEYER, DRI AR A BT A A QI TR BELESE
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BRI TIL VA H R L E R R B RRS K KAWL A S X P, Brhb K867 F %% 1L bk B, M
Ay S RAHT % D AR B T R R AR U AR AR RO AR A BT R P R S R A AR K LR
& 17 (Indocamus latifolius ) B4 55 2R ( Hydrangea davidii ) % , K W AUAEAR L TARTE B o 4 1 98 4K 900m, R BT
[, 2 EE R, HEHTE15.1C,1 ARFHKIE3.9C,7 H PSR 23.7C, RBRMKR - 13.4C,
W F iR 35.2°C, FMEKE 1872mm, TR 247 ~ 263d, ERK,AEZ, ZEH, BERLA.
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R ICES MEFE R IR E R /NEAR -k 30 %k, AFEYXFH, SBoiR0E B 20 4, it
i 400 ™A FHEL, 29 2600 NHEFF (5200 42 78) o W& AR AL B I8 B T A THN FE SR 08 , 2B R B
REVHPREENRE THELEMKE 2 ~3m ME), ATERABRMPAFGEET, EIEREH.

WG 5~ Td REKTH FAA BE G435 MEF (10 £78) A TRINEF T LM EREE, HA
BTG RE R,
2.2 HHERH

ERWUEAEFZLEEMHCAKE 7T AVDHACER MMER MEXDREFREHER KN
TR, 43 BlHAT LA F il .
2.2.1 HAEILWNFES XTEHRCHE—ERTETHEIRLE, EIER TR 1000g- %', LA MALYEX R, &
ABFE (& X FR) A& 50 Bk, AERALAY M E BN NO:P,0,:K,0=3:3:2, BAFEHEKFEMYE BERBETE
0.5% 4 _E 2R BB K 78 Ve 0 A7 o TR MBS A 4% — UK, R MR FH B — B0, 190 2000 % W o IHG A FE P LA A6 00 A o R R
REZAVFFHERH,
2.2.2 EEAE M EHEESNERESEFERN (X ) 20% 50% 80% . BALEE 15 ¥k, 3L 60 Bk TE
EEF, RERIEN BT S5EE LREET B

DR HEAT EREKRER CHEERE T SHERNERE SR ERESXEMEERZHHXES.,
2.2.3 EMHA MEHEBESHARC S0 NMERS R EE R BHETEAEE, BT ERE 2 Y 1/4
MR 720 3/4 M RSB (REMR) . SAE(EMRB)& 1S B, R M X R, AN,
BREMNERE EFEARTFRE AR, DR EFNEHE R, R EERETZEIRS
e BR 4

2.3 BURAT
WEAESERN 12 ARRE 1 AiLF, UBARBAESRTSIERE, FURNAEEATEYREKES
BB Z SRR,

A8 I AR 1 T BT MR MR, FF b AT B E v . i St S A A spsS K47 .
3 KREHW
3.1 BN R

RERIE ORI EAUEAR G R RREF R ERERWM(R ). AEBHNIMETRESERR
BREFEMEEEN, NN 0.75% M 0.51%; KR EARBRGIR) MR AERBUNYEERTA
BB, RSN, THESEENTRASREMEHROBRIRIAL ., RAERRE KR
WK G EFERELM,

£1 HEB/HXEERERELHERD
Table 1 Effect on seed production of supplement pollination in Disanthus cercidifolius Maxim. var. longipes H.T.Chang

P U 5 2L 2L K SHER g

TER R U HFEREM . .
The different inflorescence
Source of pollen From the same flower ) Other plant Control
in the same plant
A FRIE ¥ Number of flowers 400 350 400 1500
B AR EREL Ovules per flower 12.320.11 13.1£0.39 11.9+0,22 12.6 + 0.67
BE R Total fruits 3a” 36¢ 59¢ 26b
LEBLER Fruit set( %) 0.75a 4.59¢ 4.75¢ 1.73d
S0 5 FR T L Satiation seeds 25a 373c 4524 257¢
i H Seed set( %) 0.51a 3. l4¢ 3.70¢ 1.36d
#E 3k 7 B 6 B Pollens per stigma 57.321.29 59.6+1.78a 55.7+1.91a 24.1+2.07b

* b A AR R El R H 7] 2 7 1% B % K Different letters show significant differentiation among treatments
HREMAET, KFIEA TE- B 2 0 54.8, “BEBR-Fh TH AL 40 8319, HVRAHE 54.8 KL
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FE LR RE, AF 6.6 FILDA 83.19 MEKRPAE REHEM FREH,

SR, ATEREEL EERBRLERBHREZGTHELNVIEREEHA BN, HREAT AEERK
HRENEHWENDBERTEAREMNERBREITE., FH KHANIEARE -7 2 MEk, BIGRTE
BEZHEHENBEROAABR(ERER . R, B—REEFHEA 2.6 MEK, FUEBRERZH
EHBET K TFHERK, HEATIAH EHBEHARBRRKWENERG LN EERE,

3.2 #hFEMEAE
HREGREMEFEEARAFHMEERABEEW(R2), WELEERTEFEE IEEKEFRE
BB TR FELATIEH, FERENEFEIBERS, MATHE RN EERK,
®2 FFEHBI VAL W W RS LHEE
Table 2 Effect on buds Abortion and seed production of fertilizer-added in Disanthus cercidifolius Maxim. var. longipes H.T. Chang
EREFUER " ERB(%) " RAMEE EHE(%) "

fhw LY Si¥id ..

Treatment fl Jant Percentage of abortive Percentage of Percentage of Percentage of
wers T
oWers per plan Flower buds per plant Fruit Set abortive Fruits Seed Set
AHiAE No fertilizing( CK) 2297.57 + 46.34 0.38+0.015 1.55£0.013 68.94 + 1,165 1.27 £0.012
1 B8 Fertilizing 2666.42 £ 22.13 1.58 + 0,009 2.61£0.011 89.62 + 1.597 2.29 £ 0.033

BB R T ¥+ ARAER The data all ave “means £ Std. Error”, ¥ p=0.05, * * p=0.01

3.3 Ert4bE

B R RN EAG SRS BEEW, R BN, EREVBRK, HRIMERE
HGEMAMEMBARESHBHEEEEZR(E3), WRAKEEFEEANH/EARREE, MEA
HUEBBEHRTH, BREEREMNGHEYEERT.

23 WBEHANKAREREXHED
Table 3 Effect on seed production of cutting leaves in Disanthus cercidifolius Maxim. var. longipes H,T. Chang
A 38 Treatments

R I H . = vaunt * 12K % 34 ut K Fant 3]
Items of observation c " ) Cutting off Cutting off Cutting off Cutting off whole Clip the infirm
ontro 1/4 blade 172 blade 3/4 blade blade but leafstalk branches
BT TETE R Total Flowers 3243a” 2964a 3867a 3142a 3286a 2591b
R Fruits 2la 5.8b 2e 4.25b 2.2¢ 28a
25 Pruit set( %) 0.494a 0.202a 0.052¢ 0.159b 0.091c 1.081d
MR F BB Satiation seeds 183a 5th 19¢ 38b 19¢ 257d
2 Seed set( %) 0.617a 0.186b 0.049¢ 0.136b 0.068¢ 1.083d
MR TBER Dy weight of 05, 1.032b 0.192¢ 0.257b 0.133¢ 7.315a
satiation seeds (g)
igh
FHRRHFER Dy weight per 7, 0.020b 0.010¢ 0.007c 0.007¢ 0.028a
satiation seed
Satiati d
AR TR Sutiation seeds ), 8.5008 9.500a 7.600a 6.333b 9.179a
per froit
* Ab ¥B (8] F 4 A Al F s KB 2 B 1k & # K ¥ Different letters show significant differentiation among treatments
3.4 LiE4bH

ABr20%MEE  ARENESCTAE L RREEZTHR N HEER 0% ~80% WAEN SR LRER
ERE, MAEREZTNER SRR EATHEN, HEZRNHYAEE., ZBEE, KANERTY
BRE BN TEHEERMIKEL,

4 g
4.1  BAFNEREE S0 A 76K 70 BT R R 65 BL &

EAMTFEZERERARERS WD, TELESEPALERENTE, MRS XETEHR GEM

THYRBURENE, REGHENBEHTHUBLSR — GRS MBI REERPEEANEER, T
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RHBRAOMEEFERKERZA—FW P ENERRHEE, RAMIHFLTREKBMTEFRE
MPEE, FREZEE LREY S BIE PIAE, TEU RFEE 5 2 B 5 FF R X BB 1k TTE R — F 4
B PR A B AN B, BIU0, Ipomopsis aggregata RA —~ N AREMET MEEFEETEN =L EE
BRE T ERON T . FEXFERT M ERGEHBE R R 2 RN E R R BW, K2R
# (and vice versa)' . £ Raphanus sativus 1, EE B H R BRA DL RN B RER Y WG B ED,
AL A B T/ % , B0 28 AU R 78 2 52 & 98 2 5 R, B i 7E 1Rl — =05 o AR A7 AR 3 46 7= A b
o,

F4 ZENKBRERERARIM
Table 4 Effect on reproduction of flower removal in Disanthus cercidifolius Maxim. var. longipes H.T.Chang

Y A B Number of flowers o g i R# Fruit-set( % ) FHBERE B HTE
Flower Eub X G5 Number Py A =HE Dry weight Dry weight
removal Initially After removal of fruits Before removal After removal per fruit (g) per seed (g)
0% 10108 10108 139a” 1.38a 1.38a 0.895+0.031a 0.019 + 0.009a
20% 10446 8356 142a 1.36a 1.70a 0.529 + 0.025b 0.012 £ 0.0013b
50% 12358 6178 220b 1.78a 3.56b 0.482 £ 0.019b 0.011 = 0.0018b
80% 9670 3868 206b 2.13a 5.34b 0.341 £ 0.057¢ 0.010 £ 0.0011b

* b3 8] 78 R [R) 72 R B 81 3 5 1k B E 7K V- Different letters show significant differentiation among treatments

FARRT  ALERABILEER TETRENESEFRFEEM TR XHAHTEHATUERFE—1
REEHF TR BOARERENLB XL LR AR,ERZ B JEFEMLIREFIE. KWEAAE
PR SRR TE H RV L E R B ERE T ABESY . XhuRFARMNIEAEZIE
FEBR M, BZBERRY . REXMERERE - LHR BREFRKEFHNEREEMEIAMBREFRER
1) 9% IR A AL A i BR B o

BERNBERMEBREHM A~ RRRE, ARREASEWESEBEFNRT . 15 1. Aggregata F,
FEAT R e TN T LR PRI K MK EMIRE T HBEN ™R, E—RAEY T, K IEHE N EE 85 W5
B, MEWNIEART S, AL M Bk AE %7 BR GBI i, M AR BR A MR FE P SR 3 R BT
0312l (M BB S T 50 5K78)  LERUIBH K (7 =0.735, p=0.01), BT HEH, /£ R
O R AR P R IR A LM T A T AR AR T B X AU AR R A 0 B B A O X A S A A B B
Wef (3 2) o 2SR BHNFETT UG A LASE o 18 5 A6 o % 0y 3 A9 B2 5 1 A (B 43 5 ) 1% 3 o
4.2 AEFHAANHA

REEE YR AR R R ERRR R L, XWHEFEEYABE DA LB
B — B B R 7E B A ey 15 (i Al eh 8 18 BRSO BIRR WA, X PRE AR LA — R R
hRA, BTARIS RN T 2R T B EEAR. thin, By FE7EE o 58 & B 51 89 1) # 8 0 1 7T fe
e, T ABEABA AN — D EFEH R P BHEREREZARMIEREHORB NG IL. B, A
BESHFRESHAERENITR BN EE S RBESTFE,

BT BRI 1055 S0 36 0 4R 80 VT AE R oh L B TR 45 S5 R O R R i vl /0 7B B BB R A S A L BN T8
174 $R 5 45 FE e 9 B 4 SR Bk 8 0 i A B Sk BT 4B S IO AR BB R () B B R I

SR L B RTRT L, BB IR R R R B S R R MR ER BN R, SRR A R K. LS KT
REBMNIFR IS, T B BRI E 60 7= 4 0 5 B 2 — SR 78 o MR 2 B 1] 89 ¥ 45
4.3 EWIAEARTEER DM EEILH

EFHYHERP MABNRE A ZF R, LN EEERE B, 75 RN, kD B %
%[mo

PR B LA A A R s R R B R R B, B RRTER PR R LR
“HEENE LRERERBNRL RS ERNAETILRD, KENEAZREN T RERREER
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EERENTR Y, R REHEEEREOTE AL ORBETRS, MWLM EERTE, X RIREE N
PRV HRA S (0 R B A L BT A R AR A A5, TSI T B BB AR — B, AR T
RS TMTET P ELE I A T ARFEE M SR/ ™

HEVE T B8 1R U BUR 76 B SR T L B 6 R R R A T R R AR AR T -t :
ERBBIIE, ATATCERERRO, 17080 T LU T KR SUIE A o B9 55 503, 76 M) 0 5 2P 7 K FR
R, XU YT BRI AR X — R B B, |
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