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Effect of anti-transpiration on growth and magnesium,
potassium and calcium uptake in tomato plant
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Abstract; It is well known that nutrition disorder reduces yield and quality of tomato in solar greenhouses in
northern China. This study investigated the effect of transpiration on uptake and transport of magnesium (Mg) , po-
tassium (K) , and calcium (Ca) in tomato plants. Two independent hydroponic experiments with different time pe-
riods (24 h and 24 d) were set up to evaluatethe effect of spray application of atranspiration inhibitor on the growth
and Mg uptake of two tomato cultivars ( Zhongza 9 and Gailiangmaofen ). The short term (24 h) results showed that
after spraying transpiration inhibitor, the transpiration and Mg uptake of tomato decreased by 20.6% and 4.5%, re-
spectively, and it was positively correlatedwith transpiration and Mg absorption. After 24 d of spraying transpiration
inhibitor, the growth and photosynthetic rate decreased, and decrease in the transpiration and Mg uptake of tomato
was 47.5% and 17.1%, respectively. Meanwhile,K and Ca uptake were also reduced by 12.9% and 44.1%, re-
spectively.In conclusion, inhibiting transpiration reduced Mg, K, and Ca uptake and transport in tomato plants. Ad-
verse environmental factors such as high humidity and weak sunlight will induce nutrition disorder intomato plants in
greenhouses in northern China.
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Note ; Control and spraying transpiration inhibitor was indicated as CK and VG, tomato cultivar Zhongza No.9 and Gailiangmaofen was

indicated as ZZ and MF. The same below.
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Fig.1 The effect of spraying transpiration inhibitor on transpiration and Mg uptake of tomato

x 1 BEZRBIDEIFXERE KB

Table 1  The effect of spraying transpiration inhibitor on tomato growth

Qb3 H1%% 9 % Zhongza No.9 MK EH) Gailiangmaofen
Treatment CK VG
Hb 305 /K % Water content in shoot/ % 90.5 90.4 90.3 90.6
Fk#: Height/cm 47.4x1.14a 36.8+1.92b 49.0+2.23a 36.6+2.13b
224 Diameter/mm 7.08+0.12a 6.51+0.22b 7.14+0.13a 6.06+0.84b
FEARAE KR Growth rate/ (g - d7!) 2.70+0.22a 1.50+0.19b 2.51+£0.31a 1.30+£0.20b
Hi1 A= Shoot biomass/g 5.64+0.52a 3.71+0.28b 5.53+0.46a 3.18+0.34b
&Y Root biomass/g 0.53+0.07a 0.31+0.05b 0.44+0.11a 0.37+0.06a
A Total biomass/g 6.17+0.55a 4.02+0.31b 5.97+£0.57a 3.54+0.38b

T : [ A7 1) — 3 Bl 5 AR 7 RER R 225+ .35 (P<0.05) .

Note: Different letters in the same line indicate significant difference at P< 0.05.
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Table 2  The effect of spraying transpiration inhibitor on photosynthetic and transpiration of tomato
s pUBL i AL R F I A i
Variety Treatment Pn/(pmol + m™2 « s™')  Cond/(pmol * m™2 +s7')  Tr/(umol » m™2 - s71) Tp/mL
Jug B xR (CK) 10.79a 0.53b 9.33a 1485.92a
133 1] 51 M
Zhongza No.9 BABIRIVG) 8.86b 0.38¢ 6.92b 844.12b
Spraying transpiration inhibitor
N apiel . : ;
e XHHR(CK) 10.80a 0.65a 9.54a 1480.09a
ailiang %300 51 551
Gailiangmaofen BRI (VG) R 47h 0.35¢ 6.90b 712.84h

Spraying transpiration inhibitor

T R B [F] — i An e fm A R R R R 225 B35 (P<0.05)

Note: Different letters in the same column indicate significant difference at P<0.05.
R 3 BEHEE BN XA G AN SR BRI (mg - R

Table 3 The effect of spraying transpiration inhibitor on Mg, K, and Ca uptake of tomato plants/(mg + plant™)

Fhr HRAE 1% 9 5 Zhongza No.9 R EHK Gailiangmaofen
Nutrient Position CK VG CK VG

i I3 Shoot 24.60+2.32a 20.70+0.92b 23.50+0.99a 19.10+1.51b

Mg & Root 1.40£0.11b 1.10£0.16b 2.27+0.62a 1.93£0.31a
S Total 26.00+1.11a 21.80+0.93b 25.70+1.47a 21.10+1.47b

i1 E B Shoot 231£11.00a 215+15.60b 227+6.00ab 184+4.01¢
K 2 Root 27.80+2.57a 20.60+3.07b 23.90+3.45ab 23.80+3.73ab

S Total 258+6.73a 236+14.50b 251+10.70a 207+6.17¢

Hi L3 Shoot 198+8.62a 109+5.96b 191+5.46a 108+4.68b

Ca HZ Root 4.84+0.70a 2.27+0.30¢ 4.35+0.75ab 3.82+0.40b
S Total 203+9.81a 111+14.40b 195+9.09a 112+14.40b

T R ECE N IE bR UERE | R T R — 8 bR B 5 A [R) 7 B 7R 22 57 . 3 ( P<0.05) .
Note: Meanzxsd. Different letters in the same line indicate significant difference at P<0.05.

R4 EBEMHF . SFEAELZENEMRFTSREERE (mg - B')

Table 4 The effect of spraying transpiration inhibitor, cultivar and their interaction on nutrient uptake of tomato/ ( mg + plant™")

Qb3 Hb -3 Shoot EdE Total
Treatment Mg K Ca Mg K Ca
X R (CK) 24.01a 228.8a 194.4a 25.84a 254.6a 199.0a
Fd 1 261 3
Transpiration _, . e i ”J(VG) o 19.89b 199.4b 108.2b 21.41b 221.6b 111.3b
Spraying transpiration inhibitor
Jug B
k9 5 (22) 22.62a 222.9a 153.4a 23.86a 247.1a 156.9a
- Zhongza No.9
i
. -
Cultivar MR B (MF) 21.29a 205.3b 149.2a 23.89 229.1b 153.4a
Gailiangmaofen
A8 H. F {H Interaction F—value 0.702 0.011°* 0.159 0.677 0.049 * 0.304

T [R5 [A) — 9 35 A Rl PR 3R 22 5 B35 (P<0.05) |, + Rk KK (P<0.05) .

Note : Different letters in the same column indicate significant difference( P<0.05), * indicates significant difference at 5% level.
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