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Effects of Different Cultivation Methods on Nutrients, Physiological
Indexes and Growth Vigor of Hevea brasiliensis Seedlings

CHEN Qing, ZHOU Jun, WANG Xinglong, CHEN Jian, WANG Jun"

(Rubber Research Institute, Chinese Academy of Tropical Agriculture Sciences, Haikou 571101, China)

Abstract: Hevea brasiliensis seeds generally cultivated in sand bed. Sand is a non-renewable resource. In order to
choose a suitable seed cultivation method to replace the dependence on sand, the growth vigor, physiological
indexes and nutrient contents of H. brasiliensis seedlings were compared, when the first leaf was stable through
hydroponic, airborne and sand cultures. The results showed that the above-ground height, stem diameter and leaf
area of hydroponic seedlings had the best growth, and the strong seedling index and biomass were the highest, but
the roots were too long and relatively thin. The contents of soluble sugar, malondialdehyde, free proline and
superoxide dismutase activity were low in the leaves, stems and roots of hydroponic culture. There was no
significant difference in the contents of chlorophyll, carotenoid in leaf and stem and root activity between
hydroponic culture and airborne culture, which were all higher than sand culture. The contents of nitrogen and
phosphorus in leaf, stem and root of hydroponic culture were the lowest, while those of sand culture were the
highest. The content of potassium in roots and stems of hydroponic seedlings was higher, and the content of
potassium in leaves was not significantly different from that in airborne culture and sand cultivation. The content

of potassium in leaves, stems and roots of airborne culture was the lowest. Hydroponic culture can promote the
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growth of seedlings, reduce drought stress and improve nutrient utilization, but it is necessary to regulate the root

system and build a good root mass. The seedling growth in airborne culture is weak, so the method needs to be

further perfected.

Key words: Hevea brasiliensis; Seedling; Hydroponic; Growth; Physiological index; Nutrient
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Table 1 Growth vigor of first leaf whorl of seedlings
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Fig. 1 Biomass of seedlings
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Table 2 Physiological indices of leaves, stems and roots of seedlings

fiidina Jisid AR (mg/g) % (umol/L) R (mg/g) SOD (Ulg)
Part Treatment Soluble sugar Malonaldehyde Free proline &
K Root 7K Hydroponic culture 29.14+2.15b 3.85+0.29b 0.27+0.11c 22.31£2.10b
BT R H Airborne culture 37.40+0.92a 5.12+0.21a 1.35+0.14a 29.82+1.64a
Vb1 Sand culture 39.17+4.80a 4.21+0.44ab 0.64+0.01b 22.68+0.81b
Z Stem 7K Hydroponic culture 29.38+2.02¢ 18.18+1.60b 0.24+0.11¢ 15.75+0.74b
BT R H Airborne culture 45.78+0.65a 19.35+4.89b 1.13+0.20a 20.15+1.34a
Vb1 Sand culture 36.27+2.63b 24.9442.29a 0.84+0.08b 20.72+0.74a
M Leaf 7K Hydroponic culture 42.42+0.51b 6.86£0.26b 0.19+0.04b 16.25+1.37a
B E Airborne culture 53.45+0.552a 6.33+0.29b 0.61£0.21a 13.23+1.34b
Vb 1: Sand culture 52.78+4.49a 12.05+0.65a 0.68+0.12a 17.15+1.68a
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Fig. 3 Contents of photosynthetic pigments in leaves and stems of seedlings

YA ESEVARST Il
2.3 NRAAEEAEENFT SR

SRR IR S AR T O S 25 MR IR BEAT M
SERWE 4, WRMSAN Sy AT ER S, H
WNRTRE, KEMEERMC. A HDEHER
SERERTKE, SESREREEEEER,;
ARG, WENEASENEERTRESEEM
KE:, BERERASEWEESTAE. HAd

YA 17K Photosynthetic pigment

DEMETHENMEELEENER, HWEE
mTOKE EPUEABSEEERETKE, 5
srEHAELRENER, 8BS FHKERA R
FMEER, RAOKE., 82885F. DENESE
WLEFEMEESS. HhTKE. 82 E. D
e B E R R IR AUKE A
BERREEES, WRFERTKE, WM TE
IKERRAETS, S m . 2. WEMBEN S &K



122 HAH W AR 27

&, WREH S R, M0/ AL ) SEAE VAR AN
ZPHNSER S, HhhsdESESsHaE Y

= JKI#i Hydroponic culture
= EL25 1 FF Dangling culture
Y01 Sand culture
% Nitrogen

S 1.0
4 b2 osf f a2
g 3 0.6
S 2 04
g 1 0.2
& 0 0
#i Root 2% Stem I+ Leaf i Root

babIa a a

2% Stem

BHREREEER, BREEFEEr, 2, P
B AR AR

Hi

41 Kalium

fif Phosphorus

I Leaf Hi Root 2% Stem I+ Leaf

21141 Tissue

Kl 4 SRR, 2K, HFRGE i

Fig. 4 Contents of nutrient in leaves, stems and roots of seedlings
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Table 3 Subordinate function value and comprehensive evaluation indexes of seedlings
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