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CHANGES OF SOME PHYSIOLOGICAL CHARACTERISTICS
IN DETACHED CUCUMBER COTYLEDONS

Wang Shoufeng Liang Haiman  Zhou Juhua
(College of Life Science, Hangzhou University, Hangzhou 310012)

Abstract Excised cotyledons of mature cucumber seeds were cultured on wet filter paper
without exogenous hormones and nutrients (26 + 1 C, 2.92 W m? 14 h day length).
During 0 to 4 days after excision, the size and fresh weight of cotyledons increased
rapidly, and the dry weight remained almost constant. After the 4th day of culture, the
fresh weight and the area of cotyledons continued to increase, although more slowly than
before, while the dry weight decreased quickly (Fig. 1). Respiration intensity and
chlorophyll content of the cotyledons increased quickly before the 4th day, and reached the
peak simultaneously at day 4, and then declined obviously (Fig. 2). The contents of
mineral elements in detached cotyledons appeared to change within 0 to the 6th day (Table
1). With the exception of putrescine content decreasing slightly in the 2nd day of culture, all
of the contents of spermine, spermidine and cadaverine in cotyledons increased steadily, but
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the increment was different. Thus, polyamine synthesis in cucumber cotyledons was not
generally impaired after excision (Table 2). The contents of GA, and ABA in cotyledons
were to some extent increased, and the contents of IAA and ZT increased markedly,
indicating that the detached cotyledons were capable of synthesizing the hormones during
this period (Table 2). The contents of DNA, RNA and acid-soluble protein increased
obviously within the first 2 days, while DNA content declined quickly, and the acid-soluble
protein content fluctuated, meanwhile, RNA content remained almost unchanged. In the
first 4 day, the content of alkali-soluble protein decreased continuously (Fig. 3), indicating
that the detached cotyledons kept metabolic activity of nucleic acids and proteins.
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1 HEEHFE

FHEEIES  RAWWBHRE 2 2% /K (Cucumis sativus L. cv. Hangqing No. 2) F¥
F, e, EWHET, AT UERE, RETHRRST, SHRSETEREXE?T
oA R IR AR R MR, hu3, FE26+1C, XK 2.92 W m?, KN 14 h 95
BT, SXREMEMTEK, RFBRRES. BENNTE 1028, HE 15 n.

FHetE FENAN(ER) HUNE  BREHNK. K, RHEE BTHREEP, 5
7£120°C Tt 15 min, B S0 C FHEEE, FRHM40 ), EE 4K, BOFHHE.

BREZRGANE SHEikERYH SKW-2 BMEFRITE 26 C TRE.

HEESROANE SEpBETYM TS, 5% UV-265 BES 0B KE
W5E .

FHRETEMNE SEIXIHHFE, A WFX-1 F2 BFREOEEICOEERE.

RRMENRERARNES & MBS ENEDCR A T B fork. RRNKS R FEY
BI77EE, FB MR LC<A BMUBAR A E. Wik4kH: 4 Zorbax ODS (4.6 mmX
250 mm), WEIMNEE, ZERKHIRMB(2:2:6 v/v, pH4.0), HEA 1.0 ml min?, %¥4b
K (A=254 nm) , IMFEER.



% 33 EE8%: HNFHEEKEH—RERETL 255

SRMRRMMNES % SHEIEBEVME, A Waters 201 R G5 CFF 420
AT SE) WE, @R u-Bondapak NH,H:(103.9 pmx300 mm), A 1,6- B ZJEfEN
¥, TShMNEIE: 40 =28 (10:89:1), &N 1.2 ml min', FEHEAM A, =338 nm,
Apm =495 nm.,
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Fig. 2 Time course of changes in respiration rate and Chl

Fig. 1 Time course of changes in fresh and dry weights
content in detached cucumber cotyledons cultured

and area of a detached cucumber cotyledon
cultured on wet filter paper on wet filter paper
—&— DW; —8— FW,; —e— Area —e— Respiration; —4— Chl
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B H T NFRmEEN., MU ERSBARE 1 IR TEEL, MEMR4IESIHTETRE
B, MRERANGESELBELRETE. BFXEK JdFHREERE4 d)E, HAH
PR LR 2 AR L,
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ENVHWT RTE P, BRFHEERFSERFSRVRH MK A Na, Zn M Fe(3£ 1).
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REBEFFEEFH P XET FUTR S RAOHMATRERR A KWL PR RE. BRKMBELSD
WEEFAL Ca, Cu MK, MHFRERTIHHRLENAEIHM, XU E R KRR A F
P RTRNESRRET —EMNEML, XMEMAREBRTAMBRTRREROSE.
Bk, WRMAO d FH#TERRNEMAERRE, REARAETEFEERTHPTR
TR E BRI G IR,

24 FHPEAHRE. BE %1 BEFRBEREEATFHITELTRSERNOEL
Table 1 Changes in contents of mineral elements in detached cucumber cotyledons
28 ~ during culture on wet filter paper
A)
A HE 3B A UE Frrx  ex RHA WA Time @
B, FHEEKEFO0-2 d, Mineral  Filter paper Doubly dist. 0 2 4 6
DNA. RNA & B ¥ % clement* (ug/Piece) water (ug ml") )
K 273+ 2.8 0.09% 0.01 84+ 01 85%+01 7402 8.1%02
L
&fgigim’ JE DNA @ Na 6831+ 7.2  0.12% 0.01 09+£00 14101 18+02 1.7x0.1
BT, RABFFH M 415+ 28 0 57+ 0.1 59%02 62+02 62% 02
ngﬁAﬁﬁiﬁ%@% Ca 1949+ 108 3.90% 0.35 0300 0300 0401 0501
Fe 523+ 46 0.16% 0.02 04+ 00 0400 0.6*01 08%0.1
o
mﬁﬁ aﬁ%&m B ﬁzﬁg Zn 596+ 046 0.13% 0.01 477+ 20 674+ 48 701t 6.7 698t 5.3
A, FHEEKOI-4d wm 098+ 007 0 490+ 25 529+ 1.1 580% 1.3 552% 2.8
BELASBARTRER Cu 139% 124 0.03% 000  374% 09 383% 30 388% 18 369t LI
P 206 0.34 - 11.2+ 0.6 11.8%+ 0.0 108+ 0.8 103% 0.8

B, MEEAERET
FREE, MREZAN
EO-2dASERAMM HMEREFEIR, RUTHEBNPAFEROESRAHEES (B
3A) . Ht, EATFHHTER. BERAMNOIMEREHETHFANERERTFHEKEA
SEENER. BaRAREL.

*mg g'DW for K, Na, Mg, Ca and Fe; and pg g cotyledon DW for Zn, Mn, Cu and P.
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Fig. 3 Changes in contents of protein (A) and nucleic acid (B) in detached cucumber cotyledons
cultured on wet filter paper
—&— Pac= M HEE AR Acidsoluble protein; —a— Pal=#% 1 EE K Alkalisoluble protein;

—=&— Pac+Pal;, —5— DNA; -a— RNA; —o— DNA+RNA
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SEWEF, EBEAANEMEFBESRAMA. REBEF6 dEHFAMML: B 7
B, RSRSEAS RS LEFT 0.693, 132.29, 6.63 M 5.81 4, MRS RRIM P/
REEREE AR Y, WESRATESKANILE., UEFABERFHBEESENERILE
R, HOEEsBERMRS, WP UNE. HEREEMngE, TWASENSRERE
4 dE, ExEEO d FHBTINRS A EMIRIGH 7T R XK.
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Table 2 Changes in contents of polyamines and endogenous hormones in detached
cucumber cotyledons cultured on wet filter paper

BRI £M:4% PA content (nmol g'DW) #2Z4® Hormone content (ug g'DW)

Days of -

culture ~ Spm Spd Cad Put GA, zT IAA ABA -
0 199+ 1.1 229+ 14 51+ 0.6 171.2% 64 152+ 1.5 0.6+ 0.1 02+ 00 6.1% 0.8
2 64.5+ 43 80.1%x 3.3 249+ 44 1259+ 83 332+ 4.1 83+ 1.1 57+ 06 9.1+ 1.8
4 78.1+ 32 1450+ 7.8 1634+ 7.2 233.1% 98 41.2% 1.7 83+ 06 5.0% 0.5 201% 3.9

6 1355+ 58 1748+ 113 679.8+ 7.3 289.8% 9.5 67.3% 0.8 115t 06 134+ 22 19.1% 2.7
PA: % Bk Polyamine; Spd: T4 Bk Spermidine; Spm: ¥ % Spermine; Put: Bl Putrescine; Cad: Filk Cadaverine

2.6 FrPHARBRRIR

"ME2TUBNE, FTHFHRIEENT GA, fl ABA SERABAHNE (TAA) MAEKEK
(ZD)&. FTHEEREESBESE, GA,MABASERAAREBEN LT, HIAAMZT FER
. %Hﬁ?%E%Wﬁﬁi‘%%ﬁalﬁlvﬁ%m%Eﬁ?@ﬁm%ﬁ%iéﬁﬁ. EBR, ARPEENIEIIE
EREK, HILTAAMMBE (674), ZT WK (251%), GA,4.4 ) f1 ABA(3.1 %) Hxf
B, XRERTFHHTHRERRMEFIRBHNEZTFUERN.

3 it

AL T UE 3R BF TR FHEREEMTEA: 1. 0 d HEKRMABSREY
SRR, TR, BEOSRBMBE. 2. THERKE, —BBK, FH#FRMERMSHEST
AIERR, I7E 2 d RIEKERE. KK, TAA, ZT & B4 513 % 3.5, 3.2, 28.5 1 18.0 fF, X &
0], HATUAEMARBFMFNO d FHATBENREKE. SRSRESSTERKEHAE,
T LA 5% 4 TR A SRR S S R M TR F I A TR R B U R TR M AT, BT
HA A FHBEANEGEYEEHARENREEY, XERMNRAMHFFHPIARARIHE
KPR, BRBFTFF B IS Em, TR B A A B U S BB 6 BA &M T
B#% 4 d SHEYRFH 50 T R E T I/RE Tk IAA, IRARER. S
SBATUMTHRERGER. 3. BT FHEERE, BEETIMEEFEREG T — BT
HBERRERAENESA4 d®4 d UL, Bit, ARARERTFHRARNNRERSEHK0-4d
®2—-4d. UELBRLERMTRBESRETHR SN, Bk, THTRAFFTHEE
JE iy — e S T TR SR M B MBI R R A RIFH SH MER .
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%2 b, PR ERER KR AR A, WwEMSEE 02 Y KAEF T HRAK 30 min
MEELESR, 7-8 h FFiE#A RNA S, 12 h DNASRFHEFHM, 24 h TREERS
— {50, Pl REER, RKFSIRMBIRIEE, FRIGR. KREAGEMR. FHAEMEKX
SREERNK 24 by, B, BAMTFHEEREREENEHEETABLTRETHERE
WA R — AR R,

BATFHBEERENABTHAKRE, UGS ARTERREEQGER 48 h N, W
B H 004 R s B BAERN45)S 12 W'Y, Pinus radiata #FFH &S, RNA 4R A EE
HBIZES 1 R RS RMNEEBIES S XS ARFHRAEANAESHESREF
B, 05 dRENAHASREAK LAY, W ERGENEEEAMILE, BRMHA
B, ERFHEEREHEBTAEEMR0 d THEEGN —EABEAAMHEMN. FN0 4T
B EREEEAT SR EERGER, LPEUA—ERAGREHMRR, TRETHS
FRASEENEERE, X—HEARE—SHRIEE.
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