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Root sampling equipment for a root box-pin board method: Takuya Kovama, Katsuhiko YosHIDOME and
Yusuke Arakawa (Kyushu Okinawa Agricultural Research Center, National Agriculture and Food Research
Organization)

Abstract : Root box-pin board method has been used for sampling the whole root system with minimum
impairment and disturbance to its structure. This method requires a root box with one removable front
wall, a pin board, on which 960 stainless nails are vertically driven at equal intervals, and a folio of
transparent polyethylene sheet with 960 holes. Though the sheet enables us to detach and preserve the
whole root system, preparation of the sheet is tedious and time-consuming. Furthermore, in the process of
root sampling, it is difficult to align rapidly and precisely the pin board with the soil in the root box. Thus,
we devised a work table with guide bars, which facilitates the fast and accurate alignment of the pin board.
We also devised a stainless grid frame and a grid pressing plate, which enabled us to strip down the sheet
with no holes from the pin board. This apparatus enabled us a fast and accurate root sampling in the root
box-pin board method.

Keywords : Maize, Root architecture, Root system, Soybean.
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Root cell wall composition in relation to salt tolerance in wheat
SHAO Yang, AN Ping
Arid Land Research Center, Tottori University, 680-0001 Hamasaka 1390, Tottori

(an.ping@alrc.tottori-u.ac.jp)

The objectives of this study were to determine the responses of root cell wall composition (pectin, hemicellulose,
cellulose, uronic acids) in sensitive and tolerant wheat cultivars and related mechanisms of root growth under saline
condition. Based on the literature and previous researches, a sensitive group (cvs. Yonliang 15 and GS 6058) and a tolerant
group (cvs. JS 7 and Xinchun 31) were selected as experimental materials. After germination, when the root was about 1.5
cm, a series concentration of NaCl (0, 40, 80, 120 mM) were imposed to the roots. Root length, cell wall compositions of
elongation and adjacent zones and cation exchange capacity (CEC) of whole roots were measured. The data were subjected
to correlation analysis. Pectin contents were affected by salinity only in elongation zone in both groups. Hemicellulose I and
IT were significantly increased in both zones in sensitive group under saline conditions while those in tolerant group had no
change. Cellulose contents were significantly increased in both zones in all cvs with salinity treatments but the increase was
more pronounce in sensitive cvs. Uronic acids contents in pectin in the elongation zone were significantly lower in the
sensitive than the tolerant group under salinity while those in hemicellulose showed an opposite tendency. The CEC of
sensitive group was significantly lower than the tolerant group under salinity. There was a significant positive correlation
between the relative amount of pectin in the total cell wall in elongation zone and root growth (R=0.77*) and a significant
negative correlation between that of cellulose and root growth (R=-0.66*). The correlation between CEC and root growth
was positively significant (R=0.70%). The results indicate the important role of pectin, uronic acids and cellulose in
elongation zone in root growth in wheat under salinity. These parameters relate with the extensibility, salt ion binding and
rigidity of root cells, which are of prime importance in root elongation. The significantly higher CEC of the tolerant group
than sensitive group implies the function of cell wall in salt ion binding, which may affect ion transport into a cell and thus

determine the salt tolerance of plants.
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ZERRFE R AR T B ILEEN L, SHITIEZ DL 7RO SIEIE, B & 2258 DU R Z 50 13K St S BLAER &
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Aerenchyma development may enhance hardpan penetration of rice roots when grown under soil
moisture fluctuation
Nguyen Thi Ngoc Dinh!*P3, Roel R. Suralta2, Kano-Nakata Mana'-3, Shiro Mitsuyal,
Owusu Nketia Stella?!, and Akira Yamauchi!
1Graduate school of Bioagricultural Sciences, Nagoya University; 2Philippine Rice Research
Institute; 3Institute for Advanced Research, Nagoya University (* ngocdinhhaul@gmail.com)

In rainfed lowland (RFL) conditions, soil moisture fluctuations (SMF) and the presence of
hardpan layer impede deep rooting, and thus rice productivity. In this aspect, root plasticity has
been reported to play an important role in rice adaptation to RFL conditions. We previously
reported that root aerenchyma development enhanced dry matter production and grain yield of
rice plants grown under SMF, and that CSSL39 (SL39) derived from a cross between Sasanishiki
and Habataki showed more root plasticity, which resulted in higher dry matter production as
compared with recurrent parent, Sasanishiki in hydroponics and soil culture. In this study,
Sasanishiki and SL39 were grown in the soil-filled rootbox-hardpan experimental system under
two soil moisture conditions (well-watered (control) and SMF) to evaluate aerenchyma formation
at different soil layers induced by SMF and compared with WW, and its contribution to dry matter
production, root hardpan penetration and deep root development below the hardpan layer. Under
WW, SL39 showed no significant differences from Sasanishiki in most shoot and root traits
examined. However, under SMF, SL39 showed greater root system development than Sasanishiki,
which was expressed in its significantly higher total root length, total nodal root length, and total
lateral root length at hardpan as well as at below the hardpan layers. Interestingly, SL39 showed
significantly higher root aerenchyma formation at shallow layer as compared with Sasanishiki
under SMF but they were comparable under WW. In addition, there was a positive significant
correlation between root aerenchyma formation at shallow layer and deep root length ratio under
SMF but not under WW. These results suggest that SL39 had plasticity in root aerenchyma
formation at shallow layer, which may enhance penetration into hardpan layer as well as deep root
development, contributing to higher dry matter production as compared with its recurrent parent
under SMF.
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