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Abstract Among the three Globba species in this study, Globba barthet and G. schomburgku propagated
only by bulbils and with no seed set while G. racemosa propagated by both seeds and bulbils under natural
conditions. The aim of this study was to understand the effect of nutrition supply on the relative levels of sexual
and asexual reproduction of these three species in both natural and artificial conditions and to determine
whether there is compensatory mechanism that enhances sexual reproduction when asexual reproduction is con-
strained and vise versa.

For G. barthet and G. schomburgkii, young seedlings propagated by bulbils were planted in flowerpots
(30 e¢m in diameter) and placed under a rain and irsect proof greenhouse in XI'BG. The soil medium in the
flowerpots was composed of forest soil (2), coarse sand (2), peat (2) and scattered brick (1). Treatments in
the experiment included: 1) high level fertilizer supply consisted of 150 ml per pot of a 5% mixed fertilizer (N
- PPK= 150 150 15) once every two weeks; 2) high level fertilizer supply (same as treatment ( 1)) plus re-
moval of flovers buds everyday; 3) high level fertilizer supply ( same as treatment (1)) plus removal of bulbils
once a week; 4) low_level fertilizer supply (only water supplied) 5) low_level fertilizer plus removal of flower
buds everyday; 6) low_level fertilizer plus removal of bulbils once a week. The results showed that 1) high
level fertilizer supply significantly increased bulbil dry weight ( (1. 1130. 10) g vs. (3.08%0.69) g, p=
0. 010 7), bulbil number (( 30. 58 £2.92) vs. (74.7419.73), p= 0. 000 4), bulbil size ((10.5E1.43)
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mg vs. (53.50E11.42) mg, p=0.001 5) and vegetative organ dry weight ((3.9930.23) g vs. (9.67*
1.17) g, p=0.0002) of G. barthei and the bulbil number ((51.74%3.64) vs. (108.71%21.52) ,p=

0.018 1) of G. schombugkii; 2) different levels of fertilizer supply did not significantly affect the flower
number of the two species (p> 0. 05) ; 3) removing bulbils or flowers had no significant effect on the number

of flowers or the bulbils in the current year (p > 0. 05).

For G. racmosa, we wllected 30 individuals from six native populations throughout Yunnan Province
and measured the biomass and size of sexual and asexual organs of each individual. Meanwhile, we collected
three soil samples from each of the six populations and analyzed the physical and chemical characteristics of the
soil samples. The bulbil size, bulbil mumber, bulbil dry weight, fruit dry weight, seed number and vegetative
organ dry weight anong the six populations varied significantly (p < 0. 00l). Bulbil number was positively
correlated to vegetative organ dry weight (= 0.901, p < 0.05), bulbil dry weight was positively correlated to
bulbil size (r= 0.849, p< 0.05). Fruit dry weight was positively wrrelated to seed number( r= 0. 98; p
< 0.05). A principal component analysis on soil factors of the six populations indicated that the three princt
pal factors could explain 50. 58%, 18.20% and 11. 88% of the total variation. Total nitrogen, available ni-

trogen and soil organic matter wese the main factors of the first principal component, and the loading values

were 0.959, 0. 885 and 0. 821, respectively. Available phosphorous was the main factor for the second factor
with a loading value of 0. 824. V egetative organ dry weight had a significant positive relationship with available
phosphorous (r= 0. 906, p < 0.01), bulbil size was positively related to total nitrogen (r= 0. 798, p <
0.05), available nitrogen (r= 0.780, p< 0. 05) and soil organic matter( r= 0. 821, p< 0.05). Fruit dry
weight and seed number were not significantly correlated to any soil factors.

As awhole, the asexual organs of the three Globba plants were more sensitive to different levels of nutr+
ent supply whereas the sexual organs did not show any significant response. Compensatory mechanisms between
sexual and asexual reproduction were not detected in these three species.
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Table 1 Locaton, altitude and ecological condition of the six populations of Globba racemosa
(m) (hm?)
Population  Latiude and longitude Altitude Population size Soil water supply Degree of disturbance Soil group
1 2°53 N, 9948 E 1 700 5~ 10 Rich Slight Red earths
2 U0 N, Wad E 1 873 5~ 10 Little Intense Y ellow brown earths
3 %404 N, 9748 E 1 136 10~ 20 Rich Little Yellow earths
4 2425 N, 9750 E 1 456 10~ 20 Very rich Little Red earths
5 24°35 N, 9740 E 1352 10~ 20 Little Intense Y ellow red earths
6 2456 N, 10229 E 2 100 10~ 20 Very little Slight Y ellow brown earths
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Table2 The ratio of contribution and mamn weight value of different soil factors
Soil factors 1 Compent 1 2 Canmpent 2 3 Compent 3
pH  pH value 0. 594 0.319 0. 49
Organic matter 0.821" 0.331 - 0.303
Available nitrogen 0. 885" 0. 140 - 0.336
Available phosphorous -0.23 0. 84 0. 305
Available potassium 0. 726 0. 005 0. 104
Total nirrogen 0.95%9" 0. 0% - 0.201
Total phosphorous 0. 742 - 0.265 0. 280
Total potassium - 0.436 0.6847 - 0.319
Rate of variance (%) 50. 575 18. 204 11. 83
Cumulative rate (%) 50. 575 68.779 80. 662
* > 0. 800 Loading value> 0. 800
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Fig. 3 Comparison of reproductive traits and plant characterigics of Globba racemosa among six populations ( ANOVA)
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(n=30),

by the sane ldter are not significantly different (p > 0. 05)
a single bulbil, and the other parameters were the sim of each individual plant

Table 3

3

(p > 0.05) Bars are means=SE (n= 30)

The mean values indicat ed

s Bubil size mean the weight of

Pearson r

r_value of Pearson Correlation between soil main factors and plant charaderistics of Globba racemosa

Total nirogen

Available nirrogen

Available phosphorous Soil organic matter

IMA - 0377 - 0.467 - 0153 - 0.210
SNU - 0398 - 0.463 -0114 - 0.21
BNU - 0.417 - 0.462 0.724 - 0.2
BMA 0. 403 0.392 0.77T 0. 604
BSI 0.798" 0. 780" 0.388 0. 821"
RMA - 0118 - 0.218 0. 366 0. 190
VMA - 040 - 0.379 0.906™ - 0.057
/ FBM - 044 - 0.599 - 0252 - 0.270
/ FVM - 042 - 0.612 - 0319 - 0.259
/ BW 0.672 0. 740 - 050 0.317
/ RVM 0. 253 0. 116 - 0.893"" 0. 053
FMA: Fruit mass SNU: Seed number BNU: Bulbil number BVIA: Bulbil mass  BSI: Bulbil size RMA: Reprodudive mass VMA: Vegdative mass
FBM : Fruit mass/bulbil mass FVM:Fruit mass/ vegetative mass BVM: Bubil mass/ vegetative mass RVM: Reproductive mass/ vegetative mass * :p < 0.05
¥ :p< 0.0l n=6 rye=0.754 ry,=0.874
0. 998) / (r= 0.971) / (r= 0. 849, p<
(r= 0.947) (p< 0.01) 0.05) ( / ) /

(r=0.901,p < 0.05),

(r=0.94, p< 0.01)
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30
4 Pearson r
Table 4 r_value of Pearson Correlation among the sexual and asexual reprodudive traits and plant vegetative characterigics of Globba racemosa
FMA SNU BNU BMA VMA FBM RW FWM BVM BSI
SUN 0.998"" 1
BNU 0. 385 0.3%
BMA - 0374 -0.367 0. 526
VMA 0. 145 0.170 0.901* 0. 629
/ FBM 0.971""  0.960"" 0.335 - 0. 469 0.105
/ RWM 0.419 0.383 - 0.44 - 0.638 - 0.792 0.43%4
/ FVM 0. 947" 0.930"" 0.307 - 0.489 0.054 0. 9% 0. 486
/ BVM - 0.58% -0.64 - 0.768 - 0.9 - 0.794 - 0623 0.429 - 0.581
BSI - 0.567 -0.572 0. 7 0. 849" 0.126 - 068 -0.287 - 0.6065 0.420
RMA 0. 781 0.783 0.752 0. 288 0.573 0. 687 0. 003 0.649 - 0.668 - 0.014
FMA, SNU, BNU, BMA, VMA, FBM, RWM, FVM, BWM, BSI: 3SeeTable 3 * :p< 0.05 * * :p< 0.01
3 2
(Temeles et al., 2000)
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