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Effects of Different Phosphorus-applying Levels on Seedling Growth
and Camptothecin Accumulation in Camptotheca acuminata Seedlings

YANG Lang —sheng PU Qingvyu JIAN Kai

( Sichuan Agriculture University Wenjiang 611130 China)

Abstract: A potted experiment with controlled fertilization supply was conducted to study the effects of
different phosphorus-applying levels (P, 0 kg P hm™; P, 42 kg P+ hm™*; P, 84 kg P * hm 7,
P, 168 kg P * hm ™) on the growth of seedlings and camptothecin ( CPT) accumulation in C. acumina—
ta seedlings. The experiment results showed that the height and dry weight of C. acuminata seedlings
would increase when phosphorus-applying level increased. Under different levels of applying phosphorus
the dry weight of leaf shoot and root of C. acuminata seedlings was significantly different ( p <0.05) .
The CPT content in leaf shoot and root reached the highest level when phosphorus-applying level was
P,. Compared with P, the CPT content in P, increased significantly. The CPT amount in the whole
seedling leaf and shoot of C. acuminata increased gradually with the increase of phosphorus. But when
phosphorus-applying level was higher than P,; the increase of CPT amount was insignificant. The CPT a-
mount in root reached the highest level when phosphorus-applying level was P,;. According to the results
studied  proper deficient phosphorus stress could significantly enhance CPT content in C. acuminata
seedlings. With a main objective to establish a C. acuminata seedling plantation for producing CPT
proper phosphorus level was P,,. CPT amount in seedlings was mainly decided by the accumulation of bi-
omass of C. acuminata.
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Fig. 1 HPLC Chromatograms of reference substance ( A) and leaf ( B)  shoot ( C)  root ( D)
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1
Tab. 1 Height and dry weight of seedlings under different phosphorus levels ( mean + SD)
Phosphorus level Height ( cm) Leaf biomz_llss Shoot biom_alss Root biomil]ss
(g*plant™) (geplant™) (geplant™)
P, 31.5 + 0.8 ¢ 3.25 +0.10d 2.96 = 0.10d 2.35 +0.10d
Py, 68.5 +2.1b 5.36 £ 0.19 ¢ 4.99 + 0.18 ¢ 2.54 +0.09 ¢
Py 76.0 £ 2.6a 9.47 £ 0.38 b 7.54 £ 0.30b 4.06 £ 0.16 b
Py 77.5 £ 3.1a 12.21 + 0.61 a 9.89 + 0.49 a 5.10 = 0.26 a
(p<0.05) Significant difference at 0. 05 level between treatments was shown by different small letters
2.3
2 2
(p<0 05) Tab.2  CPT content in different organs of C. acuminaia
; under different phosphorus levels ( mean + SD)
CPT content (mg * g™")
Phosphorus
; level Leaf Root Shoot
P, 0.55 £ 0.039d 0.43 £0.032b 0.42 =+ 0.025b
P, 0.92 £ 0.047a 0.62 £ 0.043a 0.53 = 0.037 a
° Py 0.81 £ 0.049b 0.56 + 0.034 ab 0.38 + 0.024 be
> > ° N Py 0.70 £ 0.043 ¢ 0.38 £ 0.023 ¢ 0.36 = 0.025 ¢
(p <0.05) Significant difference at

0.05 level between treatments was shown by different small letters

0. 92%0~0. 62%0-0. 53 %o
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(p<0.05)
3
> > > ° o
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Table 3 CPT amount in different organs and seedlings under different phosphorus levels (mean = SD)

CPT amount ( mg)

Phosphorus level Leaf Shoot Root Plant
P, 1.79 £+ 0.13 ¢ 1.24 + 0.08 ¢ 1.01 £ 0.08d 4.04 £ 0.28 ¢
P 4.93 +0.32 b 2.64 £ 0.18b 1.57 £ 0.10 ¢ 9.15 £+ 0.73 b
Py 7.67 + 0.58 a 2.87 +0.19b 2.27 +0.17 a 12.81 £ 0.97 a
Py 8.55 + 0.56 a 3.56 + 0.27 a 1.94 + 0.16 b 14.05 + 0.98 a

(p<0.05) Significant difference at 0.05 level between treatments was shown by different small letters
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