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Abstract In order to understand the relationship between biomass and nutrient allocation of Lilium pumilum
a wildly spread perennial herb in China mainly used for medicinal purposes bulbs are harvested and as an
omamental a study on the biomass of vegetative organs reproductive organs and allocation of N and P in dif-
ferent developmental stages was carried out . The experimental material was obtained from the garden of North-
east Forestry University where L. pumilum had been seeded in a high bed of black soil in spring 1998 under
conditions of full sunlight and received treatment of manual weeding watering and no fertilization.

In 2000 samples were taken from May to November from blooming plants of L. pumilum at 6 different
stages bud stage May 24th  middle period of bud spreading June 11th  floral phase June 26th  early
fruit-set phase July 26th  fructescence August 29th  and seed maturation phase October 3rd . Thirty
individual plants together with their intact underground organs were carefully washed. Every plant was divided
into bulb stem leaf bud flower and fruit shell and seed  placed into envelopes dried at 80 C  and
weighed. We determined the mean biomass of each organ at each growth period and then calculated the ratio of
the mean biomass to total biomass. Also two replicate samples of each tissue were analyzed for N and P con-
tent and the average percentweight of total-N and total-P was recorded.

The results showed that the percent mean biomass averaged across all developmental stages decreased in
the following order bulbs 60. 17%  leaves 13. 28% stems  12. 84% reproductive organs

9.18%  and roots 5.78% . The large investment in the bulb might be a self-protective mechanism for a
population of perennial bulbaceous plants as a means for maintaining their long term development. The bulb
reached maximum biomass at the early bud stage and seed maturation phase and the minimum at floral stage.
If we want these results indicate that to harvest edible bulbs the fruitlet should be removed at the post floral
stage to increase bulb biomass at the post floral stage and thus improve the bulb harvest. Bulbs should be har-
vested at the period of maximum biomass that is at the bulb stage and seed maturation phase. Seasonal
biomass dynamics of reproductive organs were negatively correlated with non-reproductive organs.

The results revealed that the mean percent total-N in tissues averaged across all development stages de-
creased in the following order leaves 2.19%  reproductive organs 1.50%  bulbs 1.16%  roots

1.03%  and stems 0.99% . Total-N tissue concentrations reached their peak during leaf sprouting and
early leaf spreading phase this occurred when the N content of the reproductive organs were positively correlat-
ed with leaf N content and negatively correlated with that in the bulb. The mean total-P content decreased in

2002-10-08 2003-08-13
39899370 GB02B104-3

E-mail ylp1962 @ yahoo. com. cn



139

the following order reproductive organs 0.035 6%  bulbs 0.031 6%  stems 0.027 8%  roots
0.026 6%  and leaves 0.026 4% . The total-N content of the reproductive organs was positively corre-

lated with that in the stem. This research also revealed that the content of total-N and total-P in aboveground

organs tended to increase while organs underground tended to decrease with changing seasons.
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Table 1 ~ Seasonal dynamics of biomass allocation for Lilium pumilum
/
Day/ Root Bulb Stem Leaf Bud Flower Fruit
month
24/5 7.76 2.25 72.67 9.63 6.03 3.01 13.53 2.89 0.02 0.01 - -
11/6 8.12 3.17 52.30 6.48 18.12 4.47 21.46 3.72 7.51 1.06 - -
26/6 5.351.92 41.72 5.14 21.87 3.75 18.13 4.38 - 12.93 2.06 -
8.65 2.51 PR
2.93 0.32 St
1.35 0.06 P
26/7 4.04 1.54 51.03 5.9 16.03 2.95 13.35 3.69 - - 15.54 3.91
29/8 5.06 2.76 70.32 5.48 7.94 2.02 7.16 2.73 - - 9.52 2.65
3/10 4.35 3.01 72.97 7.66 7.07 2.05 6.07 2.79 - - 9.54 2.88
3.04 0.17 SC
6.50 2.08 S
The figures are standard deviation in brackets PR Petal and receptacle St Stamen P Pistil  SC
Seed capsule S Seed
2 %
Table 2 Seasonal dynamics for total N content in different organs of Lilium pumilum
/
Day/ Root Bulb Stem Leaf Bud Flower Fruit
month
24/5 1.12 0.06 0.86 0.05 2.49 0.13 4.09 0.08 1.87 0.06 - -
11/6 0.86 0.07 1.12 0.08 0.97 0.06 2.820.15 1.80 0.03 - -
26/6 0.76 0.03 1.12 0.11 0.80 0.02 2.16 0.07 - 1.62 0.03
26/6 0.76 0.07 1.12 0.06 0.80 0.10 2.16 0.13 - 1.62 0.05
26/7 1.10 0.04 1.24 0.16 0.90 0.07 1.90 0.04 - - 1.49 0.06
29/8 0.84 0.09 1.22 0.05 0.52 0.05 1.46 0.06 - - 1.09 0.11
3/10 1.50 0.12 1.40 0.07 0.26 0.05 0.70 0.04 - - 1.11 0.05
0.16 0.07 SC
1.56 0.04 S
The figures are standard deviation in brackets ~ SC S 1 See Table 1
R2
=0.1169 p >0.05 R*=0.0017 R*=0.3965 R*=0.4493 p >
R*=0.5895 p>0.05 0.05
R*=0.6746 p<0.05 R* =0.8642 p<0.05
2.4
R*=0.816 6 p <0.05 R*=0.0176 p>0.05 R>=0.2836 p>
0.05 R?
=0.8281 p<0.05
2.3 RP=0.8277 p<

3 0.05
R*=0.8869 p<0.01
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Table 3 Seasonal dynamics for total P content in different organs of Lilium pumilum
/
Day/ Root Bulb Stem Leaf Bud Flower Fruit
month
24/5 0.0261 0.0008 0.0288 0.0010 0.0430 0.0012 0.0359 0.0009 0.0422 0.0005 - -
1176~ 0.0251 0.001 1 0.0289 0.0007 0.0387 0.0010 0.0342 0.0006 0.0401 0.001 4 - -
26/6  0.0336 0.0013 0.0295 0.0015 0.0305 0.0007 0.0268 0.000 17 - 0.0395 0.001 1 -
26/7 0.0115 0.0006 0.0256 0.0012 0.0255 0.0016 0.0271 0.001 1 - - 0.0322 0.000 8
29/8 0.0318 0.0012 0.0383 0.0007 0.0178 0.0005 0.0227 0.001 3 - - 0.028 4 0.001 2
3/10 0.0314 0.0007 0.0384 0.0016 0.0167 0.0006 0.0118 0.000 8 - - 0.0311 0.001 0
0.0286 0.001 4 SC
0.0322 0.0010 S
The figures are standard deviation in brackets SC S 1 See Table 1
Schlesinger et al. 1989 1997
1997 2001
2000
2000
3
5 24
8
29
0.02%
0.002 7%
Abrahamson, W. G. 1982. On the comparative allocation of
biomass energy and nutrients in plant. Ecology, 63: 982 ~ 991.
2001 Delph, L. F. 1990. Sex-differential resource allocation patterns in
the subdioecious shrub liebe subalpina. Ecology, 71: 1342 ~
1351.
5 24 Douglas, D. A. 1971. The balance between vegetative and sexual
reproduction of Mimulus primuloides at different altitudes in Cali-
fornia. Ecology, 69: 295 ~ 310.
He, X.Y. ( ), C. G. Zhang ( ), S. H. Yang (
), W. Chen ( ), Y. Zhang ( ), H. C. Liu (
)& D. Y. Su ( ). 1997. Role of nitrogen-fixing
trees in mixed forest. [[ . Seasonal variation patterns of N and
2001 8 contents in leaves of nitrogen-fixing trees. Chinese Journal of Ap-
20 10 3 plied Ecology ( ), 8: 235 ~239. (in Chinese

47.95%  51.98%

with English abstract)
Jonasson, S. 1995. Resource allocation in relation to leaf retention
time of the wintergreen Rhododendron lapponicum. Ecology, 76:



142

28

475 ~ 485.
Liu, G. Q. ( ), S. D. Zhao ( ), H. Wang (
), X.Y. Tu ( ) & L. Q. Gong ( ). 2001.

Seasonal variation of growth and nutrient contents for photosyn-
thetic organ of the sharptooth oak stands. Acta Ecologica Sinica
( ), 21:884 ~ 889. (in Chinese with English abstract)

Schlesinger, W. H., E. H. Delucia & W. D. Billings. 1989.
Nutrient-use efficiency of woody plants on contrasting soils in the
western Great Basin Nevada. Ecology, 70: 105 ~ 113.

Su, Z. X.( ), S. L. Zhang ( ) & Z. C. Zhong
( ). 1998. Advances in plant reproductive ecology. Chi-
nese Journal of Ecology ( ), 17(1): 39 ~46. (in
Chinese with English abstract)

Sun, S. C.( ) & L. Z. Chen ( ). 2001. Leaf nu-
trient dynamics and resorption efficiency of Quercus liaotungensis
in the Dongling mountain region. Acta Phytoecologica Sinica (

), 25: 76 ~ 82. (in Chinese with English abstract)

Wang, H. Y. ( ), J. K. Chen ( ) & J. Zhou (

). 1999. Influence of water level gradient on plant growth, re-
production and biomass allocation of wetland plant species. Acta
Phytoecologica Sinica ( ), 23: 269 ~ 274. (in
Chinese with English abstract)

Wang, R. Z. ( ). 2000. Energy allocation to growth and
reproduction in Leymus chinensis population. Chinese Journal of
Applied Ecology ( ), 11: 591 ~ 594. (in Chi-

nese with English abstract)

Wang, R. Z. ( ), Y. G. Zu ( ) &S. Q. Nie (

). 1999. Preliminary study on biomass reproductive alloca-
tion in Leymus chinensis population. Chinese Journal of Applied

Ecology ( ), 10: 553 ~ 555. (in Chinese with
English abstract)
Wang, W. Q. ( ) & P. Lin ( ). 2001. Comparative

study on seasonal changes in element concentrations in leaves of
Kandelia candel and Rhizophora stylosa at Jiulongjiang estuary.
Acta Ecologica Sinica ( ), 21: 1233 ~ 1238. (in
Chinese with English abstract)
Xu, F. Y. ( )., L. H. Wang ( ), 1. Z. L (
), S. M. Xu ( ) & S. Y. Zhang ( ). 1997.

Internal and external nutrient transfers in foliage of some north
deciduous trees. 1. Changes of nutrient concentration and con-

tents. Chinese Journal of Applied Ecology ( ), 8:
1~6. (in Chinese with English abstract)

Yang, C. ( ), Z. B. Jia ( ), Y. Hong ( ) & X.
H. Han ( ). 2002. A comparative study on reproductive

allocation of mutual species moderate-temperate and warm- tem-
perate steppe. Acta Phytoecologica Sinica ( ),
26: 39 ~43. (in Chinese with English abstract)

Yang, L. P. ( ). 2000. Study on anther flowering and fer-
tility of Lilium concolor var. pulchellum (Fisch.) Regel. Bul-
letin of Botanical Research ( ), 20: 389 ~ 394. (in
Chinese with English abstract)

Zhong, 7. C. ( ).
populations. Chinese Journal of Ecology (

(1): 37~42. (in Chinese with English abstract)

1995. Reproductive strategies of plant
), 14



