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Fig.l Vertical view of sterile laboratory for plant culture
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Fig.2 Side view of sterle laboratory for plant culture



4 RRRE: HYFANERLTEHFARTENHRELA 553

HEIARL, RBAAFKKE 1 511.28011.35(1.4 8.5 811, A Bl AHEHEE, BhE 2 8
B, B ESHBEBEA, EEZSHAREARTRES, AL EEALLE R 050 mIEZS HRENE
REZRF G, A A, SIHEERIEEE SR EER, HREY S 57 1A 8 WA #47.
L12 HYEHERLRENKE ZEWRERSLAA CHERENZAAREARES
RF7.5W # h 2 L — 2, A8 —H, SEEE N 20~30C, ZH ZJ-800TA K %8, X554
R FE N >99.95% G F >0.5 pmb B A KT F), —H JICZ-1850/1220 & BB (I8 £ E B AR 4
209D, AL E 100 4%, BT >0.5 umbI RN <34 /L). ENTShBASHHEA ESSBBEA
AEWRE£5SASBEE—KE, BEALHELLE, BEFSEFSEE—KE. FAMLEE, B
BHRBMEEHEAMES AGHALEIAE. ARTL, A LHAREFTARE, BREE THEHN
SEGBABEERXER, MERE THFESHSKESSASENBEREZREERE, TR S gt
BEAH 00K (E). KA ARESHABEZALTEG TS EFENTIHATRE L ETEER L (H
2, FRMEA) . A ESAE I AENESUTELRERENRESEN S ERE(E 2, 55 LHE
B). HTFLHEENER 19 BEMTTHRER HPEXE | B LBF6R KAPTE | £, 4BES
#EBELMEESH HIEE 1%, B, AESERZTATKETET $IRSH S0 BHTREKEK
B ATRURAHRL. MG R A ROGEER M 7 8 AR R B a8, B84 KB ERA 6kw KB R
AT (XSG6000 B K INGAT) , HIF G E LR T4 6 7 lux, HAREEKM. THEHYEREKEE.
TATESNHKE, HERR AR AFH A TR, FKHEKEEHREAE, FRBPWREERAK
B, MTERBAER. WKFEIF R aKIE KO8, & KO T e R KA, RIEKESS 3, FFBRAK,
KO EF. ZOKHFAT—OfENEKHF, — OFEREK, BTk, kMR, BHKEA 8RR
B Uk EERREKERRE . AHKSERKEAHKE, REERERMKER G E
BIRABREEREKERR, BRAKEHFERAEKESGEFFEE), LA TITHRIF. M, 6kW KB FAT
B HK WM E AR T Slmin, BABRKRATRE T 50C, FER T A S B R KT RN H, LHg
BTE, RS HKER, ERTEFG. KATRTEE 240 ELR. BERAEKEKE TR, a7 #K L0
W MBERITE — K, B EKIE, BHRRE.
113 HMYEEEHLREMKERE LTHELWHEN(FE+ BERT)EXIN, EHLEH
30min, ZH T EEFF 48h 5, KEHRABMIE 1.
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Table 1 Effectiveness of sterilization of sterile laboratory for plant culture (colony numbers/dish)

hE ERE ALK E HEEE EEIEE it
Outside room Changing- Sterile analysis Tissue Sterile working Plant
room room culture room room culture platform
6617 48+18 34%1.9 2413 0.2+0.2 0

. SEBEEHE30min, 3D EZE9em, EESK.

YHEBGEAREER, EMEHY THERARNTE,
1.2 HERANEFTE KSR
Mg R TR A TRAEYEIEREEKISANKE N % BRRRXE B KE. 8
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TR R ML, SRR, BB KA R R AT

AR EEETE LS RIE, AHERH N omy/L WEEREFR: EARRXEENEFRK
BEBRKE, BEOKBEAN N 500mg/L K H &M, #EM ST EBKEERE 20ml, 251 ALER 0.2 umi i
FLOBMRE AL BB FS E R NA 1000ml EFEFE . RRAHEAERERBE. —REAEKFEERER
B OFREE R PEEMREE, BE 6 I ERUNE 2 i,

R HPANEFREEKERHEF IRIEKEER

Table 2 Verfication of the method for preparing sterile nutrient solution in the study of plant organic nutrition

BB K # W t{H
Nitrogen sources Stenlization rate (%) Concentration (Nmg/L) t value
HEM® 100 10.3+1.6 0.47
HEM 100 104+1.5 0.73
HEBE 100 10.6+2.0 0.74

RR2AR, RAZEEENHER SERSAEABRKRERBAELXLHE, T HL W%, BFRE
WELMESHELAN ImyL)EEEEER. XFEHEERSATHYANERFTRCEARRYE
#l.
1.3 ABHFRXEREHEAMNES

EE Y LR KB RASNHEME T FEAdRE". HEBESEBOT.
131 #F BEERFEER (95% U)W FF, BEK(25% e %,
132 B a Xt iE ST E R F R IE Bk EE S, B B Rk L Erbdk 24h, 37C T HEKBRF
24h, RIGHATRE. b 3@ T EEFE THEK ITCRM 45 H KA.
133 K@ A 70% R 30s. LEKBE 3 K, 8 H 0.1% HALKE 20min, THEKE 10 K.
134 REEREXEET S FRAGETRERFEEFEZL 8 oom BHRMEK 20 B#F, TR
BER JTC KRB TR L ABERSRG LR LELFH T, AEMHBET PR LE, S WA 15 8, &
HAUE RN H AT FIEF3d A HK BROCEM FREMEHZEMAT 18 x 180mm K IAE FHRK S0ml
ZAMTRA,7dEER, MRABEENTFES, BEHTHEREREHAAERENE BT T&A.

ABFFT LU ERER TR R, 2R, IR T #— S HWRIE. SRAMB PR SS KWK
BENR (69 +13.8)%, KFER(BI+57%; BREFKIS"HREER (71 £9.8)%, RFEHR (86 +
7.3)%. XFEHZEAT N KBLEARH R BHRRKBELHE. ’

2 TWEFRARTEEKBERRERMITTHLAH

21 ABRERESESHEE
KERGERBNEEMEESE XA EERER AR HEE AREERS
SIEEERLS B FEERSARUNESE AMFEFAERSESESABEEMURX
. ATHBARGBHKBEESERSASESAER AR PROORERR A EME T, U
T A4NLE: (D) MRBN omyL HERESRERK. Q) HFMH, N 1omg/L HEREFREK.
QG)ER.N IomyL HERSAERR. 4)ER N Iomg/L ZESRERB. EE=R.
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Bk, BRI, EFRBCR B B RR KRS AR R E SR Y, A KA SRR R
‘PR SETEMEK 7, IR AR A 1000ml = /4K, A8 A ED 200g, - 20x
200mm RE— 2, MRFHRARE, FAFBEE LA K, HAEFER M BE A 40ml,
MG R 60ml. BMERBR-KERK, ~NMAB EBEE ERSAHEBAREF R
10ml, H & Sml BT 10ml Z1 B RE , SMI0 Sml #BE A S00mg/kg M H RS EEY, X
RRLE; A5 smi BT 75— 10ml ZIERE H, A Sml 281K, F 0 BAE, TR
FENEET 37CHF 24/ NG, HHUERNE BREXTERSEARY R ES
AUE. BRUNETESASEBIRY I HEBESAR BS5BENESAR LE,
B BT H 7E K RS AR PR B IR R i R RS .

N E T X R KRR E R R SRS R m, i’k 4 N (1)
WHAFSAEESE. QFRAB/ELEER. Q) EMAMEFEER. @) KA
FHILHEIER. HHRREKA N amg/L ESEEFB, il KkBRMINE FR55",
R FERAL, ZRABHYERARBARTFBAEEXR, EE - KER R IGH
. AT EREEBEENSLRREERERA 6 MRS AERBE LR RRY
BEEER AR RYOK, EE =K, 584 2 %,

211 AREFBKBREEFRBEHIZESEE  AB BRSNS AARRE R B
HFEMEHNEERNEK 3.
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Table 3 Ammonium-N concentration of root nutrient solution in control tube and reaction tube (added glycine)

for indica and japonica cultivar after 24 hours of sterile incubation

s 853 LEAE xR & R R E{H HE
Treatment Treatments Control tube Reaction tube Difference t value
No. N (mg/L) N (mg/L) N (mg/L)
1 HiFE, HEARER 0.31£0.37 0.33+0.39 —0.02+0.09 0.38
2 HIFS, AR 4.63+0.24 4.58+0.22 —0.05+0.41 0.17
3 R, HERER 0.01+0.02 0.03+0.01 0.02+0.03 0.87
4 R, EAR 7.19£2.18 727191 0.08%0.64 0.33

R IFLREMMBE. ERER, XML RAHE FBARIE R KRR RE F B B E

SREENESREEERE (WRKEEEKY. IRUELHEERZHT, KRR
BRAGNA G RGNS, BRAEERERBPEERNOBERTURATEE,
EERHAFRBRERME B WXEKBREERRIAEEEERSABED.
FREFEEFNEE 1 5E3IBETHOBERERATHER B RO W, EMITUELS T
i, KIRHEEFHE— 05,
212 BEAXABAEYKBREEEFBREEBEHENER EEREESK
(4mg/LYTHBA FIFERRA T, MR ERIL MM TR ETFHKBEREEFBERE
EWMEHRMLERINE 4,

(WIEFR, LR Tl R ERIL M T REROKRREE B  EE
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4 ERREZSAUng/k) THRAFEEFFG TUEREEFRATME &8 GHRE) Ring
S (R E) B 24h FHIRESEKE
Table 4 Ammonium—N concentration of rice root nutrient solution from sierile and conventional water culture

(N 4mg/L) in control tube and reaction tube (added glycine) for indica cultivar after 24 hours of incubation.

HES SR B R E A4 HE
Treatment Treatments Contro! tube Reaction tube Difference t value
No N (mg/L) N (mg/L) N (mg/L)
1 wEILA RIS 1.40+1.50 6.43%1.58 5.03+1.02 8.54"
2 HWHEIALHIESR 0.52+0.71 0.87+0.64 0.35+0.59 0.03
3 ERIAFHER 1.95£0.40 11.31+2.23 9.36+2.55 6.36
4 EHEIATHIER 2.11+0.13 1.94+0.69 —0.17£0.56 0.49

ERNEESAKRELEEEZR, MABRRERBSHERNFERATE, ABEA
EmEEATUAFHE. BEAHEEFT, XTMEETL R LIS KSR R E Rt
HEMABRNEENHER, TR X EREEFR I REY BRI, Hit, F7H
REFRRKOHETLE KN T ST, THREBBEAEHIRBER.
22 ABEEERSIENEFNA
HHEKBEERSANE AR, A URBEY S ESAEAER KRB R®, &
4N ERE (N lomg/ AR | HEBRSREFBLEER. 2. FERSEAEFRRLHE
. 3 BSREFBLEESN. 4 BEAERBAERER. EE 7K, TLMEILHES,
Sk M R H R 5 57, B bk, Bt i, R R B 36 KG Wk, 5l
SETYE. B ARG R R RS UM M K8 (SPADfE) . SR INK 5.
B R 5T A, TEF R E (10mg/kg) AL TR EFHF THABTYERK I TE

£5 HERSERSSAMKBERERTNEDEEROE WY

Table 5 Effects of amino acid—-N and ammonium-N on physiological and biological characteristics of rice

LEE FYE 7323 R BE SPADfE
Treatment No. Dry weight Plant height Root number Root length SPAD value
(mg/plant) (cm) (cm)

1 68a A 26.1a A 20.6a A 972 A 339a A
2 45b B 26.5a A 124b B 71b A 25.6b B
3 35 C 21.2b B 12.1b B 64b A 24.6b B
4 28d C 14.7¢ C 90c B 58b A 93 C

1) FHBEKR NEFEBIFRP=001R0.05H %5 B EMHKT (SSRK).
BER>BAEREA >ESA HERER T 00 MREZEKF, XRBTHEERSER
SHAKBTYRREABRANEH#HER: FREEDIRELRHA B THTYERTAER
B HEFEBT 0SHWEEKFE, XURRARFN THEN S KBEIFERTE, B
ATIMETREFREAEFARGRELHARARARER, FIEEER.
FEMERANKBERNE#MMEAERE L FERAERKR R, RRE KL, REOH
ZRBEEE, HEKRE, HRFEIHER(SPADE) B, AHEHER, H&&E. WS
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SPADE 5 &SRB ERBEEER, EAR/I FAENAAGYKBEKY BRFERK
#,

HEBRSALEYKBYEN F SPADERE TEHER. EFRKERY SPADH S5
MEATREM A SEE HEESEEFYEAXEY, LA KBEL KB SRESK
SEREFYRR. MEAABRNER HEEKE HREREHREESHRREEY
oL UBHRESHRER. YRMRHBAEY K BRABETE AEHHEL, B
B R A AR TR R AR, MAREE LSRRI R E b AXHF MVESTE RS
, AR ETHSEXESRA A SALSELA, ZSARENER, #HRERLE
BREAURSIAEY., AR EAEERSATHEKBEARERRL, #TEH#EEHE
H.

4L FEXARFTEKBARFTRLEBKBEYFESLRZDRBHRAREY, +EBABH
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STUDY OF STERILE CULTURE METHOD FOR RESEARCHING
PLANT ORGANIC NUTRITION AND ITS APPLICATION

Wu Liang—huan Tao Qin—nan

(Zhejiang  Agricultural University, Hangzhou 310039)
Summary

This paper describes the structure and function of plant sterile culture laboratory
in details. Some key steps in plant sterile culture such as sterilization of nutrient
solution and culture of aseptic seedlings were tested successfully. Results from sterile
expeiment for rice organic N nutrition showed that amino acid could be directly
taken up by plants. The effectiveness of N sources at equal N concentration (N
10mg/L) for rice followed the order: glycine—N (sterile culture) > glutamic acid~N
(sterile culture) > ammonium sulphate-N (sterile culture) > ammonium sulphate—N
(conventional culture) under frequent renewal of nutrient solution in the experiment.
This indicated clearly the differences among the effciency of various organic and
inorganic N compounds, and sterile and conventional growth conditions on rice N
nutrition.

Key words Sterile culture method, Sterile culture room, Amino acid, Oryza

sativa L.



