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Effects of elevated CO, on the root growth and nutrient uptake in tomato

( Lycopersicon esculentum Mill.) plants under different P application status

WANG Yue, ZHANG Yong-song”™ , FANG Ping, LIN Xian-yong, DU Shao-ting
( Ministry of Education Key Lab of Environmental Remediation and Ecosystem Health ,
College of Natural Resources and Environmental Science , Zhejiang University , Hangzhou 310029, China)

Abstract: The effects of CO, elevated from 350 pI/L to 800 pL/L on the biomass, root characteristics and nutrient up-
take of tomato seedlings were studied by carrying out a hydroponics experiment with conditions of P deficiency and normal
P supply. The results showed that elevated CO, significantly increased the dry matter accumulation of shoot and root, and
root/'shoot ratio of tomato seedlings no matter P was deficient or not. The effect of elevated CO, on promoting root growth
was mainly indicated by increase of root volume and surface area under P deficient conditions while by increase of not only
root volume and surface area but also root forks under normal P supply conditions, which was beneficial to form a strong
root system. Under both conditions of P deficient and normal P supply, elevated CO, showed a diluting effect with differ-
ent degrees on N, P and K contents in different organs of tomato plant. However, the total accumulation of N, P and K
in tomato plant was markedly increased by elevated CO,. Moreover, an obviously significant positive interaction between
CO, concentrations and P supply on N, P and K accumulation in tomato plants was also observed.
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AR R B IE B AL 2R, O, YR EE FH R X 3
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1A); P B RIEF 4t P af, AR 2 18 B4 B 3 21.0% (B 1D), AR SBE4r 73 43.8%
79.5% % 46.6% (E 1B), B R F ¥ EHE 45 58 F181.6% (B 1E), 4R 4 5 3 by 29.8% #i
36.1%F121.2% (B 1C), MAEABK M 31.9% 113.2% (B 1F),

®1 CO, REMBMERD EEMB TR TYRRARENFN

Table 1 Effect of CO, concentration on biomass of shoot and root of tomato plants

BRI CO, W EWTE RTE R L W L3 (% )
Status of P CO, concentration Shoot biomass Root biomass Root/Shoot Increasing rate of
application (pl/L) (g/plant) (g/plant) ratio root/shoot

~P 350 0.100 dD 0.026 cC 0.262 bA -

~P 800 0.163 cC 0.049 bB 0.300 aA 14.5

+P 350 0.220 bB 0.028 cC 0.125 dB —

+P 800 0.499 aA 0.081 aA 0.163 ¢B 30.4

B ARRNEFEFHERERBH 1%H 5% BEKTF, TR

Note: Different capital or small letters mean significant at 1% or 5% level, respectively. The same symbol was used for table 2.
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Fig.1 Effect of elevated CO, on root growth in tomato plant
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£2 CO,REFABMEMEWL NP KEBHEM
Table 2 Effect of elevated CO, on the contents of N,P and K in tomato plant

HER R Co, W N&& N cont. (mg/g) P& & P cont. (mg/g) K& & K cont. (mg/g)

Status of P CO, concen. B =% - fisY = At B =® it

application (pl/L) Root Stem Leaf Root Stem Leaf Root Stem Leaf
-P, 350 33.7ab 242 a 50.9 a 1.26 b 1.33 ¢ 1.99 ¢ 23.0 38.9b 18.0 a
-P 800 33.5ab 23.1ab 43.4D 1.45b 1L.1le¢ 1.524d 21.6 342 ¢ 12.1¢
+P 350 36.3 a 23.1ab 50.0a 4.05a 7.13 a 8.15a 25.8 39.4a 15.3b
+P 800 32.0b 22.1b 4.2 b 4.37 a 491b 6.47b 20.2 32.7d 10.9d

£3 CO,KEABHEBEMRARNBE NP.KEENHERN R SHBIK TR ERE
Table 3 Effects of elevated CO, on N, P and K content in different organs of tomato and its interaction with P supply

#t Pk N P K
P application B -3 irs i 2% 18 " % -
status Root Stem Leaf Root Stem Leaf Root Stem Leaf
-P -0.26 -1.05 -7.55"* 0.15 -0.21 -0.477% -1.26"" -4.66" -5.90"*
+P -4,33"* -0.96 -5.83*° 0.32 -2.22"7 -1.68"" -5.65"7 -6.70"" -4.43""
EEHAL Interaction - 2.04 0.046 0.86 0.09 -1.00"* -0.61"" -2.20"" -1.02"" 0.73**

HE(Note): * * BAREHNMIE 1% BEEKFE, * * Mean significant at 1% level.
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FEfs CO, ES BRI BB E M NTE
IR ER N A B &, WAHEBEKF T, Co, E
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PR CO, MEFBERMZE P EREERM; Lk
EXFHEPEE,CO,RENFHEEMM A PTR
BEREK; CO, MESHBAKFHFMZ I P&
BRABENXERMN ., FAHEBEKFT Co, WA
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iAo |

RE CO, ER T EMMB . ZE.0F NNPLKF
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Table 4 Effects of elevated CO, on N, P and K accumulation in tomato and its interaction with P supply

# P K 774 T R & (mg/plant) CO,(pl/L) CO, BBE RER B

P application status Nutrient accum. 350 800 CO, effect Interaction
~-P N 2.88 4.96 2.08" 1.45*
+P 3.02 8.00 4.98" "
-P P 0.12 0.20 0.08 0.33" "
+P 0.54 1.27 0.73"
-P K 2.10 3.33 1.23** 0.87%*
+P 2.22 5.18 296"

TE(Note) : * Fl % » FHIRREKBE 5% M 1% BEMHKF. * and * * mean significant at 5% and 1% level, respectively.
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