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Non-hydraulic root-sourced signaling regulates the response of maize gas

exchange tom icro-clmate dur ing soil drying
GUO A n-Hong', FEN G Zhao-Zhong’, L U Geng-Shan', REN San-Xue', AN ShunQing" (1 Instituted Eco-
Enviranent & A groM eteorology, Chinese A cademy o M eteorological Sciences, B eijing, 100081, China, 2 Research Center f or Eco-Enviranental
sciences, ChineseA cadany Sciences, B eijing, 100081, China). Acta Ecologica Sinica, 2005, 25(12): 3161 3166
Abstract: In the Soil-Plant-A tmogphere Continuum (SPAC), stomata controls the gas exchanges, its behavior is frequently
affected by micro-climatic conditions and physiological processes Radiation, air tenperature, [CO2], and il moisture are the
main factors affecting stomatal gperture During il drying, the root-sourced abscisic acid (ABA ) playsa central role asa long
distance signal inducing stomatal closure and reduction of leaf expansion, both reduce plantw ater use

W ith summer maize (cv. Shandan 902), experimentsin a rhizotron fieldw ith rainout shelter w ere conducted to study the
endogenousABA changes and the reponse of maize gas exchanges to micro-clmatic conditions at Gucheng A grom eteorological
Experimental Base At jointing stage, three water treamentsW T1, W T2, and W Tswere applied w here the relative il

moisturew ere > 80%, 60% 70%, and 40% 50%, regpectively The ABA content in plant tissues, stomatal conductance
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(Gs), net photosynthesis rate (Pn), trangiration rate (T:), photosynthetic active radiation (PAR), air tenperature (T), and
vapor pressure deficit (v PD ) w ere detemrm ined

ABA oontent in maize root (Raea), Stem (Saea) and leaf (Lasa) increased significantly under mild and moderate il
drought condition W T2andW Ts); how ever, the positive correlation of stomatal conductance to PAR w as inhibited greatly in
comparison to well-w atered treatments (W T1). W hen PAR, VPD, and T were low, Pn and Tr underW T2 andW Tzwere
relative higher, but tend to increase slow er compared toW T 1w ith the increase of the air factors Tr underW TzandW Tsonly
changed little by increase of V PD.

In conclusion, the results indicated that during il drying, the production of root-sourced non-hydraulic signaling (ABA )
increases, w hich delivered to the shoot and playsan mportant role in regulating m aize gas exchange reponses to micro-climatic
conditions U nder high PAR and VPD, the delivery rate of ABA and its content in leaves are higher due to the higher
trangiration rate, which decreasing the stomatal aperture under high PAR and T. This inhibition on stomatal opening is
increased asABA is accunulated in leaves W hereas under low V PD, the delivery rate is low er, and maintains the stomatal
oconductance to ome extent This strategy would increase the efficiency of water use by allow ing maximum photosynthesis
under them ild and moderate il condition butwould reduce trangiration during potential stressful conditions

Key words il drying; summer maize; non-hydraulic root-urced signaling, gas exchange micro-clmate
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