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Abstract : Using 6 or 7 leaf-aged seedlings without pruning roots or with pruning
roots to the different extent, the effects of spraying 4 % water solution of antitranspirant
[OED (Oxyethylene docosanol) Green] to the seedlings. just before transplanting and
of irrigation water depth (0, 5, 10, 20cm) on the transplanting injury, rooting and
early growth by the change of carbohydrate content in seedlings after transplanting
were studied. Regardless of the extent of root pruning in seedling, the elongation rate
of leaf on the main stem was accerelated by spraying the antitranpirant solution to the
seedlings just before transplanting or deep irrigation water up to 20cm after trans-
planting. This result shows that transplanting injury was decreased by the inhibition
of transpiration due to the lowering of decrease of water content or wilting of leaf
blade, especially in seedlings with severely pruned roots. However, the development of
new roots and tillers in these treated seedlings were depressed, because photosynthesis
might be depressed concomitantly with transpiration and carbohydrate content in top
part resulted in decrease as compared with that of non-treated seedlings, except the
seedlings with completely pruned roots were promoted the rooting in parallel with the
elongation rate of leaf up to 10cm deep irrigation water due to the increase of carbo-
hydrate content in top part. Consequently, these results suggested that the carbo-
hydrate contained in top of seedling just after transplanting play a very important role

0 and moreover, the decrease of

for the rooting, as we reported in the previous paper
transplanting injury did not always resulted in the promotion of rooting or early growth

in rice seedlings.
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Table 1. Effect of spraying 4% water solution of antitranspirant OED Green on
the water content and dead portion of the leaf blade on the main stem

of seedlings

Item Strength of 6th leaf blade 7th leaf blade
root pruning 1) Control OED Control OED

NP 2476 252.9 260.9 276.6

W ater 3em 2427 252.1 215.2 260.0
Content (%) 2) lem 231.9 245.2 168.3 240.1
Ocm 2285 230.1 77.4 137.2

NP 1.9 0.0 6.3 ) 0.0

Dead portion (%) 3) 3em 1.6 0.7 22.7 2.6
lem 1.1 0.4 44.2 14.6

Ocm 6.0 4.3 87.0 56.3

Note 1) NP:Seedlings without pruning roots, 3cm, lem, and Ocm : Seedlings
pruned roots at 3cm, lem, and Ocm from their base, repectively.
2) Measured at 3days after transplating (% of dry weight basis).
3) Measured at 8 days after transplanting (% of dead portion to total length of leaf blade).
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Fig. 1. Correlation between water content of the 6th or 7th leaf blade on the
main stem at 3 days after transplanting and percentage of dead portion
to total length of the leaf blade (A), total length of leaf blade on the
main stem (B) or number of roots (C) emerged in 3 days after trans-
planting.

O : Control, ® : OED.
%, % %, % % % Significant at 5 %, 1 %, and 0.1%, respectively.
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W, RSN 20 2% & CICEIAROemE TH b K & RRRATED 5417z (Table 2),

Table 2. Effect of spraying 4% water solution of anitranspirant OED Green on the some
growth characters after transplanting
Strength of L. E. R. 1 Growth of new roots at 3 DAT 2 Growth per plant at 15 DAT 2)
root pruning * Treatment (mm,”day) - Number, plant Max. length(em) No. of tillers Top dry Wt.(g )Root dry Wt.(g)
Control 31(100) ** 28.8(100) 7.1(100) 13.4(100) 2.95(100) 0.55(100)

NP

OED 37(119) 24.3( 84) 6.4( 90) 121(90) 274(93) 052(95)
sem Control 31(100) 27.5(100) 8.3(100) 126(100)  2.96(100) 0.52(100)
OED 32(103) 22.0( 80) 7.3( 88) 11.9( 94) 253( 85  0.39( 75)
tem Control 21.(100) 245(100)  7.7(100) 13.1(100)  2.71(100)  0.41(100)
OED 24(114) 23.5( 96) 6.8( 88) 11.6( 89) 235(87) . 0.38( 93)
Oun Control 6(100) 26.8(100)  4.8(100) 11.4(100)  2.24(100) 0.31(100)
OED 14(233) 20.5( 79) 4.4(92) 81( 71)  199( 89) 029( 94)

1) Leaf elongation rate on the main stem in 3 days after transplanting.
2) Days after transplanting.

*Refer to Table 1. #*Values in parenthesis show the relative values of OED plot to control plot (=100).

ZLC, BHZIBEOTES6, S7EHFOEKREBHEKRIBEMOEEREFOMBR L OMICIE LT
NZIT =0916% %, r =0.959 % % % L FHICHEELEOHBMEBEY ALz (Fig 1B)o
= ®OED Bifilc X 5 XX EHOMEREN R, BHEKS~6HB T TCROLNI, L, Bl
B3R BB ATREE REFREIIOVTAL Y, HONREEIIL2»DL Y 2L, wih bt
HR[X A4S OED K12 ¢ 5~XTHED (Table 2) , BAEHIHEH DS, BTEFOEKRKLHFREKL OH
CREERAEERRAON R o7 (Fig 10) . F0OKER, BHEKSHEMOESOMREZ LR
W3 & ORI PATEBED b h 572, T72, BRI HOMTOR, B EHB L UHREE
WEIZTOWT AL E, IEK, OED X & & IZSRBEATRVEIE &S 2 EMHH LN A, VT
b [ UBAR T I BB A% OED K12 < 5T 572 (Table 2) o TOXMEK & OED RO b
HEWENERSYEEESFDICHMTITHS L, BRI T % OED ROFEDEWE D LT
8~106% I 3 LT, SIFoEMENLIEIISI~89%TH Y, TEEPE B LRSI LT
LAE < 7 MDA SN, HFOEMEIRI0~20%ETF LA (Table 3) o £L T, &6IC
SFOEWE SRR AL L, BERICHEROSESES & AN LR TSI IR &
OED K MEH R b SE IR bh, MAERXOZIRBEIMAEIZERE L 2EATAL N
72e TIE - FAJE P IZKARE (RZESH) % OED3% B LUB%IMICLE LB L TBET 5L, &

BOEYENSFNENIL%, 41 % B bHEL TV, AEBRTIZOEDAREIC LY ZO=JF -
HEORER L ARICBRERADESDEGKEVET B I UEM, HIEOBBIHRILED bW,
BiEmOY (16HE) OEMEOHMIEZDONT, B ol JORIIDWTE, RERICHR
L7 H751,/5000a7 7 R VE v b O3ERHI AL TER LABBEEOTEROBE TH o722
FABEIEBLTVALDEEL SN, SRS HICHEL L OBKRY 5 O OED WEHR DIRE
LLETHHEEDLNS,

BT CIUBREROHENDO R EABIFEORT L E L CHMETCELVWEEEZ K
FLTWA I LRI L2, Z22C, BHEEIBEBECBIPESB L UER+ENOK
AR A B D EFig 20EB) THD, MBEELOWREEORVEHIILEREETIE, K
KA S I < 72 BAEAIATA & I, BIE 29 OFERE—F LIz, T/, WEE & b HRERENF
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Table 3. Effect of spraying 4% water solution of antitranspirant OED Green on the
dry weight of main stem and each nodal tiller on the main stem at 15

days after transplanting

Main stem Strength of Dry weight (mg/ plant) OED . Control
or tiller root pruning * Control OED (%)
NP 677 716 106
, 3em 715 719 100

Main stem

lem 674 662 98
Ocm 600 624 104
NP 959 808 84
2nd nodal 3em 903 816 90
tiller lem 824 754 91
Ocm 673 657 98
NP 705 681 97
3nd nodal 3em 701 569 81
tiller lem 649 566 87
Ocm 538 438 82
NP 380 391 103
4nd nodal 3cm 406 299 74
tiller lem 361 270 75
Ocm 332 244 : 73
NP 121 28 23
5nd nodal 3em 127 26 21
tiller lcem 98 10 10
Ocm 29 0.4 1
NP 83 79 95
6nd nodal 3em 89 66 74
tiller e 70 44 63
Ocm 48 13 27
NP 26 34 130
7nd nodal 3em 23 35 156
tiller ' lem 30 37 122
Ocm 20 16 = 82
NP — 1.9 —
8nd nodal 3cm — 1.3 —
tiller lem 0.1 3.8 3800
Ocm 0.9 1.8 200
NP 2274 2023 89
Total 3cm 2249 1812 81
tiller lem 2032 1685 83
Ocm 1641 1370 84

* Refer to Table 1.
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Fig. 2. Effect of spraying 4 % water solution of antitranspirant OED Green to
the seedlings just before transplanting on the percentage of nitrogen
and carbohydrate as dry weight basis in leaf blade (O, ®) and leaf
sheath + stem (&, &) at 3 days after transplanting.
O, A Control, ®, & I OED.
* Refer to Table 1.
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Fig. 3 . Correlation between percentage of total nitrogen or total sugar +
starch as dry weight basis in top part at 3 days after transplanting
and number of new roots emerged in 3 days (A), number of tillers
(B) or whole dry weight (C) at 15 days after transplanting.

Symbols are the same as those in Fig. 1.
%, % %, %k %k % Significant at 5 %, 1 % and 0.1%, respectively.
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Fig. 4. Eiffect of irrigation water depth on the growth of seedlings at 8 days after
transplanting.
[ 1 : Seedlings without pruning roots, B . Seedlings with pruning
roots.

K0, 5, 10emX DT HEM /I E  KE20mE TIRINSDRIZ ERTELLE >/ (Fig. 4
B.C) o AUIHS UC SR T CIRBFREIZAELOmKX T d % C LUTFKIES, 0, 20mX &% Y, &E
FRE I3KEES, 10, 20emX B Cidk3E% <, KEOmRX TRMRIZ HNTH 7. £ LT, EH
HMEEWRE BT S L, BEFRERIVTIOKEIIBE TS EWRE THREIC 5XTR
T o 72hs, FOEIBEKRRIZENE o7, T2, TARBUCTOWVTIIKIED, 5emX TIRERE
DEHRE IS BRTE L o723 DD, KL, 20X CIBREFSEIREIZC 6XTE- 7
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EDHBBRAEA SN,
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F o7z (Fig. 4D) o 2L C, EWRE L WRBE & 2 BT 2 L BB OKESFEVRIZ EH L -
EMEOZDI/NES { 2 BEANA SN,

Fig. 5ICI3BHELSH B OWH EMOBSEFER LR L. EBZEFRIIWROFE L BHSE
DIRFZ PP %L, FREDI4~3T7%OHBIZH Y, REEIBED SN ol T, &8
ERROWROFEB L KBICL AEZEBI/N S ol TR LT, BHE&EERIZED
BETIHAREIECRIFEHASL MCEL 2D, $720BE TIRAEIOmR TRERELRL, Kig20
X TiEdh o720 LT, ERE LR & O EEOBRHEAHRIZAE0, 5enX T2 ERE
T, KL, 20X CTILMIIHRE TEL oo TDLH I, BHEEZOH B EHMOBHSHZ
CELVERSALNAEOR, H—H0ICIEOBROEEIC L 2EFORMARES L KR L
LPEHFOKEREZBLCONAREENERIGEETAIDLHEENE, Thbb, EFRY
TIEBHEBRESOEANTDON LD o 1272010, EFOKEBEOD L VKIENEVRIZ ERE
BAERDEAT, h EMOAERIH (Fig. 44) LI - THB LT OBHEERIE o770
DEZEZLND, WKTIZBWCHKBOEF AR E LA, FEBKTOIDIZL 5T
HEREEIIETTLZEEUEY L s THRESA TS, TS LT, SRR TIEKIEIC L
LEGOERDBIMEEL, BHOKEIZLDZHERMEHOMEREOBEIC L - THEKL Y D
HERBIVTRRNE LR DKRENRE D, REBRCTITEDES, ETEFOLETLE2HTITODES,
BAEZ IR 2KEIH72KEL0mX CRMEFEIRAE B o720 DEEZ LN, £LT,
KiEOemB L P5emX CREFDEMIEENIRKEIWVDIZ, T72KE20emE TIZES O KEREEH
REWDIZ, TRENRERIEROMFIRRESKELOmRIZL SXTREL Y, BBEEERS
FolebDEHRENT, TNHLUSNS, AT CREOHROFEICEDL Y 2 { FEEEIMRHE
an (Fig. 4A) | HEHMEAOIH & & b ITENOBRPSZEIZFE SN 2, ERPIFREYR &
LTHBEINAZ L QBT COTEEEMETLA—HELTHESINL, & 12, KiEl10cn
BLU20enT T, BHOMERE (Fig. 4A) PE - - EUERK THRERIZL LN TELSEE
PELS R0 E2 Nz, 2L T, BHZSHAEOEH MO + BB EEREFREE
BLOMIZEBCEELREOMHBBZRANA SN (Fig. 6).

PER, ARHDOKEEIZEE L CRRERE OBMEREAMIZ6~10mDKIFEIRED I L &0 33,80
B, BTN, WEAEE Y, ISR TIHERBE,OHEREL Y, EETRET L LTS
BEThY, HEHIYBM ~ BRI L QIR VAP LETH LML SN TH DY, K
HOBH L AWAEREROBRIZBVTYH, REICBVWTI0mX CREESRDES DEF - #5E
PERIN, BRVRZOBRFTHY, T-0EFTIMRESIN, LA L, BWART O XD IZHE
DRREA/NE L, KEOmRIZBWTHEFOERANITEALRD SN WAL, EASEIC
LOKETIZRTAIEFOHEPERT L LV TOICHORERELRT ¥, BHEEZOEE
HADORKIEGOERD L 2L 7Y, ESLFNLDHEDEENDSREEXBEO L DIZHERA
%0, BREBEOVHEET LS D DD EHEEINT, E- T, BEKOHOMGAZERL, EE %
IRE L THHIAET 2 IERICT 5720 DEERBICB I 2 FKOBEIHOMBREEICL - TERY,
CHhLEZERE L ETKEBZITIZENEETHLH I ERBIN,

BLEIZH ATz £ 95102, BAREROE O EHINHIFLIE L BREAORKLEIZ L > CHOEE D 5
DHEBZIHT 2L, WRBEOE LVWHICBVTHKA FLAIRMS I, BHOHEHENE



KARORERE S BT ARFZEVL. (IUF)

16
X 12
g
I
=
<
5
g 8
L2
=]
«©
(8]
3
<
g 4
%0
(o]
3 i
=
0 L 1 1 1 (]
0 5 10 20
Irrigation water depth (cm)
Fig. 5. Effect of irrigation water depth. on the

Fig. 6 .

percentage of nitrogen and carbohydrate
as dry weight basis in top part at 8 days
ater transplanting.

. Seedlings without pruning roots,
--------- - Seedlings with.pruning roots.

O : Total nitrogen, ® : Total sugar, &
Starch.

k|

=

A, 26 -

St

& L o o

7]

> | o] ® o

o 22 °

2 [ )

I L.

z -

3

rg Ll 1 i 1 1 § i
é 12 16 20 24

Total sugar + starch in top, %

Correlation between percentage of car-
bohydrate as dry weight basis in top
part and number of new roots emerged
at 8 days after transplanting. Symbols
are the same as those in Fig. 5.

% % Significant at 1 %.

45



46 BMKEFWIEHS B39% (199%0) B %

TRHIEEREE 2, BEAIBEIN, Lol BEIEAL LQITHERMERA I S h
bDEHEE S, BEEBROHGADORKDEFEVETL, ZORREFORRELFIT L
BRPAONT, MEF RS 5720 INODOHERI, B ™ OWREMBMBEORERE—F L,
A DR & FAT L CHRRAVREE SN0, 2MITBRE OKEL10emX D & 5 12BN HLE I
Lo Th GBI OHERADRAMOEEENEMLIZGETH 572, oT, TDLH BRFEI
BESOMERESLEOME (1) HEOATHEFOHE " I TERNVEEZOND,

L3 ¥

BRSO A~OREIFIF (OED 27) — V4% K&, LLT OED & Wsd) B lE, B X UBH
% 8 HE OEEKIE (0, 5, 10, 20cm, DITRKFELHET) 2RI+ BI23 5 KRN E O A
CIEAE, SOICBMEATICRIFTEEIIONT, L IHERNDORK Y EEEDTIL L OEE
IZBWTRE L7,

O OED B L B L U BB OFEKMILIZ L b, BOEED» S OERYIH T 5 &, RE
BEOELVWHICBWTHKA P LAFBHNEN, EFOMERFEORTOMEREENIEL 2D,
BAVERE NIz, TORMGABRBEIRIL, SWRBEOMVWEIZERE o7, —F, HORBRIR
IARFEEICE DL ) R RO OEBIMFIMEIZ L WL L DBEITED, FRIHES THHET LS -
720 BEEBOEORRER, b EMORKMDEERELFELBERER LA L5, B
LB L R IO A B 2906 LR, BERNORKEEEEET LT, BEIE 725
DL Ihiz,

DEDERE, il ™ 28T, HOBBHRELBELRICTIETHAVTHLMICLER L
RIS, BOEEICRBREEROBEADRKDEEBOSIHFFECERLTVL I ERRL
THE D, EAOEFIHFILE L BEROGRKERIC X 2BEAERIILT L IHEL L WL
FEORELZOENE LV DEEZ LN, #LT, Zﬁigﬁb:z‘o‘wf HEfE A DR & FAT LTS
RO SN DI, SARTBRE OKEL0emX T, ZOHEITTMUEIC L 5> TBEEROT AR
K EBBDRELOem TB LU LEDXKIZL f‘o«'ciébu L7z

51 B X ®

1) M - SAREZM  ERORMBEICHT AT | RYBHEEECB I AT ORBLHAGAD
BfRIZOWT. BIER | 29, 26—28(1960). .
2) MABE - BIBA— KWW OBFCRITTRRBE KD A P L ADOEE. AR, 51, 185—189(1982).
T3) AREMESE - FEA LRSI BT 5 KRR BT AR, 1R Bﬁeﬁmmmﬁ%&%ﬁ
2w, HFER, 30, 302—304(1962).
4) AN BHEIZN DEBHUEIKEOLET ICRITTEEOA BN (B 2H) SEORMY
DR LRI E L OB . BIER 3, 243—257(1931).
5) Ak B AR RRIET L BAERUE, p252—-260, EEE, HE(1966).
6) B B— BHOEHK Bk - MEEEE FERES, pl00—204, SIAEE, HEX(1956).
7) R E— - PIEE KEEEDOUEE, p129~138, BIAE)E, HH (1960).
8) AR B IRRHBOMEE EENE, p80—82, FH(1970),
9) HMIEAK - A B EERMARIEUE & BN, p213—222, WikcH, I (1952).
10) H9 & oEPEK. PR - WRHER FEIEEES p204—213, BAEE, HH(1956).



KABOMEH BT BHE.  (1LI) 47

11) B4 - K J%:ﬂdfﬁa)iéiéi. EARGES REMEWFEBEDER TWEOH, p75— 118, MIkH
AR, BHT(1951).

12) BIEE - EREE AT OWEMRICOWVT. HIERILERR, 25, 3—6(1982).

13) Anderson, JE. and Kreith F.: Effects of film-forming and silicone antitranspirants on four herbaceous
plant species. Plant and Soil, 49, 161—173(1978).

14) Davenport, D. C., Uriu K. and Hagan RM. Effects of film antitranspirants on growth. J Exb. Bot, 25,
410—419(1974).

15) Gale, J. and Hagen M. Plant antitranspirants. Ann. Rev. Plant Physiol, 17, 269—281(1966).

16) Kramer, P. I KB L 1%, EGEAESS BR 5 86 % HESE - 65 B p 429-431,
EEE, R (1986).

17) Slatyer, R. D. and Bierhuizen J.F.: The influence of several transpiration supressants on transpiration,
photosynthesis, and water-use efficiency of cotton leaves. Aust. J. Biol. Sci, 17, 131—146(1964).

18) Solarova, J., Pospiéilova ]. and Slavik B. Gas exchange regulation by changing of epidermal conductance
with antitranspirants. Photosynthetica, 15, 365—400(1981).

19) 1H B KRRORAIEIUC KT 5 ABAHE. BHIIER D8, 1-110(1959).

20) IAKERME - ABFIIEA  KREOMBAICHE T 5% 458 W EROWREEIBEROWHETICR
B BYER, 59, 312—320(1990).

21) WIAREME - AL AREOMEBEA T 2L B4 MEHEAORB L EEOKAM. BHIFEL, 59, 40—
47(1990).

22) IUAHE  KROWBEAICETAHE £3H HOWROAEIBEEDHAOHRENOFARTEH
BLEHICRITTHE BRI 58, 535—540(1989).

23) ZR#EH - FBFRENRT OED JLROBEE L & 555 FIROESHIMHE (F#H). BKE, 35 1833-1885
(1960).

24) WA - BEAZE - HREZIR AMOBEAICHT AHI%E. F1H BEROUPEFTICRITTHO
WIRREORE. BIER, 47, 31-38(1978).

25) INAHHTE - RIHASE - HREZER KOG AT 5058 $28 BEKZOKARSEFEETIE
BEECRITTIREEORE. BIEL 47, 39—47(1978).

26) IO 48 :RMICHET AR &3 RO EAVEEFE I UCRAMBERICE JITTHE HIEL 42
29—34(1973).

27) SAUT  FALHTILERIC BT B AT OEF AT K. FRARHR, 27, 1-69(1983).

28) FrhiE - HFHEE - EHENR  AROWMOBEIC L 2FEMHAETICRIEITKIE - HEOEEIZOW
T (FH). BIERALZERH, 19, 17—19(1976).

29) FhER - FHEY - WEAE AROTHEICL ARAMYPET LKRE OME Lo RERE, 21,
10—14(1976).

(19904 9 A29H %)
(19904£12 A 27 B #47)






	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13

