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Effects of different levels of phosphorus availability on growth and phosphorus
absorption of “Chinese Long” sequenced cucumber genotype

LIN Zhihao, FENG Jianyu, GUO Yongxiang, LIAO Hong, ZHAO Jing
(State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources/

Root Biology Center, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective ] To explore the responses of “Chinese long” sequenced cucumber genotype to dif-
ferent phosphorus (P) availability, and to screen an optimal low-P-treatment concentration for cucumber
germplasms screening for P efficiency under a hydropoic condition. [ Method] Hydroponic culture was
used to test effects of different P availability on the growth and P absorption of “Chinese Long”. [ Result
and conclusion] The results showed that with the decrease in P availability, cucumber plants became
shorter and smaller, and new leaves became smaller and old leaves became yellow. Severe P deficiency
(10 and 1 pmol - L™") significantly inhibited the cucumber plant growth, even resulting in abnormal
fruits. Low P availability decreased the biomass and P uptake efficiency of “Chinese Long”, but in-
creased its ratio of root to shoot, which preferably allocated carbonhydrate to root. Furthermore, under P
deficiency, “Chinese Long” also formed finer roots with a small root diameter, thus increasing the con-
tact area with nutrients in the growth medium. The P concentration of 10 — 100 pmol + ™", for example

50 wmol + L', can be used to screen the cucumber germplasms for P efficiency.

Key words : cucumber; phosphorus absorption; phosphorus efficiency; low P concentration
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Fig.1 The growth of cucumber at different levels of P availability
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Fig.2  Plant height of cucumber at different levels of P availability
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Tab.1 Plant biomass at different levels of P availability

c(P

)/

m/(g- k")

(ol - 1) i % n it Rt o
1 000 1.38 £0.04a 8.10 £0.53a 14.83 £2.55a 24.31 £2.29a 6.02¢
100 1.44 £0.12a 6.85+0.72b 13.39 £1.65a 21.68 £2.24a 7.11¢
10 0.62 +0.14b 1.66 £0.30c 2.50 +£0.49b 4.78 +£0.85b 14.90b
1 0.34 +0.06¢ 0.61 +0.11d 1.43 £0.22¢ 2.37 £0.36¢ 16.67a

1) Job S0 F R & 4R s A B LA — AL B B4 Ros £ R 25 (P >0.05,1 =4, Duncan’s ).

®2 ARABRETHELRESSH
Tab.2 Cucumber root morphological parameters at differ-

ent levels of P availability

A1 ol + L™ Frymleife JBE b B (S AR IR MR S0 W 25 0 1)
FRET 71.32% 87.31% F195. 13% , i 2530 A5 )
Ay AH N HL R B T 77.91% . 95.61% , 98.94% FiI

p)/ -1 Pk yke B
0(1 >L71 /e REEe® B 85.74% 97.43% 98.63%. 1 000 pmol - L™ B vf¢ J&F
Camol - 1) AOFET AR 2RI F Bl A 55 R B i 11
1 000 11 655.93 £648.96a 28.35+3.25a 0.53 £0.30a 4.85% 36.15%%[] 59, 00%,@;1%%*@”1‘%5*[]%

100 7 443.38 +2 283.92h  22.10 +10.30b 0.52 +0.01a
TS WM E M 1 ol « L1 A, MR ZE A Y 5

10 3 165.35 +£396.95 5.55+2.13 0.45 £0.07ab
‘ ‘ ! A3 SRR AR S Y 16. 56% | 26. 76% Fil 56. 68%

1 1 517.45 £409. 53¢ 1.65 £0.35¢ 0.38 £0.03bc

1) &P 2048 4 F B 45 + 47037 B 5] 8386 LA — AN AR
NEFFE A TEFAREE(P>0.05,n=4, Duncan’s i%).

2.4 AEBHM KR RER" BRI
H12% 3 A0, I A Ak B AN T 6 JIX s 1 TR A

R ZE e DA B SOSOR B T (P <
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TR ER L) 328 n. £ 1 000 pmol + L™
e R A BT, B TCRE BR 0 85 R A L 0. 10
g - mg™' 7E100.10.1 wmol - L™ Rl B Bt , A ik 1
FI 43514 0. 48 0. 51 F10.66 g - mg ™.

*£3 TEBGRE THETEDBNE"
Tab.3 Cucumber plant P efficiency at different levels of P availability

B m(P)/(mg - #™") s & WA R/

¢(P)/(pmol - L) - S o
R = - (mg - #") (g-mg™h)

1 000 12.23 +0. 18a 91.09 +0.30a 148.70 +0.57a 252.02 +37.93a 0.10b

100 3.51 £0.44b 20.12 +1.04b 21.20 +1.00b 44.83 +4.57b 0.48a

10 1.55+0.42¢ 4.00 +3. 16¢ 3.81 £3.26¢ 9.37 +2.36¢ 0.51a

1 0.60 +0.94c 0.96 +13.96d 2.04 £41.55¢ 3.60 £0.89c¢ 0. 66a
1) &P 3484 P A8 + R R BB LA — AR E 585 AT 24 REE(P>0.05,n=4, Duncan’s i%).
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Wy dh b, 2 i D A RO B = 10 R 2k R iR
ARy T AT LA G Eh T TR I S R s I
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