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KRiH R E N EEXT Bk ok 53 F0 5 & 53 2R /9 32 i
FY% KEA FRF

(FHERAB R F IR F b, ik 712100)

B E: AAEKRENRKRMEENBESZN T, M sSkE., HSKE. BHKAK
RS, BRTARGBMS . FKEE., ZBEE. ARESENGERE, 5 THgESERNAFH
KEEA. EAREWREMLES . 0.30 mg L WAESUREY, SXEAEL, A &KE. MAXEKE.
BRIk EEMERRN SRR T 9.6%. 16.1% . 7.9%H 26.8%, HRWHI 5 MBKERES>BIEME T
9.0% M1 24.5% , ABERELEFT (13:30) MK T 32.7%, MEEEHFGERIHEMEK T 2.5 7.1%,
HEFESEWANT 310.3%, HaHRIRE 7 44.9%,

XER: Bk RARMWREAE; W KR eEHR

hESES: S664.1 SCERARIRAD: A XEHS: 0513-353X (2003) 06-0715-04

1 B, M5 ITE

WRFENBLRAEY R L IE— SME, SUnatEs, FAERM, A{URENE R 4 FRUN e it
PR, mHRHAKEAT, BEfEYr-g! Y, BEAREY EHRREES, EETRT XA
THSE R M BEXT Bkt b 4 BUK G SRR, DU HAEZ B Ao SR ALK BE .

R H IR E VUL R MR R F UM X Bk Y, B RGP IR %, P AR 12.9C,
=10 CHIIE B AR 4184C, FFHMENE 635.1 mm, 7~9 AFKE EL£FE 0% L, HFRIRERA
KE., AREHEEE, FVHHE2163.8h, FEEHE480.9kl-ecm™ 2, LFEH 211d, LW A%+,

e 18 A BB P FARKRAER B ‘PR35 ok 24 8%, R (4 A 17
H) &#RBHERAMERNE (NBR, RAZEER, FMEENEO0.15%, XEBEFHLERAA),
HE (F%E4r) 4r51% 0.01, 0.05, 0.10, 0.20, 0.30, 0.40 1 0.50 mg-L~', WKIERXTEE,
BagR/NX SELREPVLHES, 3 IRER . WA B 15~ 23C, SEALRIEK (50 ~60C) HBEHED
M, EAEKERLRKE, BB TRE, ERMARKRLE.

EAFIHEE NBR AL AR g m rh &R A, WX &KE (EXDKERE) . BRMEA S fMikA
WS OKSMRATE). BEKREK (SHRERE) . KERE (IREREDRE). AEe3E (K
BLaemtyk, WER ) PR TN, ARFREHE K 9:00 ~ 15:00) . 4HMEBEAEXS EE (R B )W
MHSgESE (BRARE . §MERNERESR 6 K.

2 HRS5aMh

2.1 NBR X#&skrt i E 8k 5 B %0

ERM P bR I R R MR EE NBR, 6~ 8 At (£ 1), SXTHBMAL, wHE&EKEE
BT 29% ~9.6%, HXMEKERSET 10.4% ~16.1%, EAMMSEET 13.0% ~26.8%, RAK
BINT 0.6% ~2.0%, HARMMSHEKT 3.2% ~9.0%, FTKEEREKT 12.6% ~24.5%, HHKE
7T 0.3% ~7.9%, HH 0.30 mg- L™ MRS Z K TR R AR, FEMWERER,
BRERGEKSN, BWELIERN /KIS SN BYOERBEEER.
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NBR LGBkt k&, XS KkE . R MM TR, T a RS % KR ERE,
IXULAH NBR AR RS T A ARG T Bk BT B B K & BRI N 8T NBR b FEAR #E T OB B AR
g .

] 1 NBR B S ALK HARE (2000)
Table 1 Effect of the natural brassinolide (NBR) on water contents of walnut leaf tissue (2000)

] NBR WE. K& HXTEKE  AREHT it RS TAKEE HHizK RAK
Tume Concentration Water content  Relative water  Natural saturation Critical saturation Degree of water ~ Free water Coherent
(mg-L™") (%) content( % ) deficit( % ) deficit( % ) requirement( % ) (%) water{ % )
06 — 20 O(XFBE Control) 74.1a 77.9a 15.8 a 46.1a 34.2a 56.0 a 18.1a
0.01 77.0b 88.3b 12.5b 59.6 b 20.1b 58.3b 18.7 a
0.05 77.6 b 88.6b 12.3b 66.6 ¢ 18.5¢ 58.6 b 19.0a
0.10 78.2b 88.9b 12.0b 67.1c 17.9 ¢ 59.1b 19.1a
0.20 78.7b 89.8b 11.6 b 68.4 ¢ 17.0 c 59.4b 19.3 a
0.30 83.2¢ 94.0 c 6.9c 73.4d 10.5d 63.7 ¢ 19.5a
0.40 79.8b 89.0b 11.9b 72.7d 16.4 ¢ 60.9 b 189 a
0.50 79.5b 89.2 b 11.5b 66.8 ¢ 17.2 ¢ 60.4 b 19.1 a
07-27 03t B Control) 73.5a 77.4 a 15.6 a 46.5 a 33.5a 55.7 a 17.8 a
0.01 76.4 b 87.7b 12.3b 59.6 b 20.6 b 58.0b 18.4 a
0.05 76.8 b 87.9b 12.1b 66.3 ¢ 18.3 ¢ 58.3b 18.5a
0.10 77.8b 88.1b 11.8b 66.9 ¢ 17.6 ¢ 58.9b 18.9 a
0.20 78.2b 88.9b 11.1b 68.2 ¢ 16.3 ¢ 59.2b 19.0a
0.30 82.8 ¢ 93.4 ¢ 6.6c 73.2d 9.0d 63.6 c 19.2 a
0.40 79.3b 88.5b 11.5b 72.8d 15.8 ¢ 60.7 b 18.6 a
0.50 79.2b 88.6 b 11.4b 66.6 ¢ 17.1 ¢ 60.3 b 18.9 a
08 -17 O3 B Control) 73.1a 77.0 a 153 a 46.3 a 33.0a 55.5a 17.6 a
0.01 76.0b 87.4b 12.1b 59.3b 20.4b 57.8b 18.2 a
0.05 76.6 b 87.6 b 12.0b 66.1c 18.2 ¢ 58.2b 18.4 a
0.10 77.5b 87.8b 11.6 b 66.6 ¢ 17.4 ¢ 58.8b 18.7 a
0.20 77.9b 88.5b 11.0b 67.9 ¢ 16.2 ¢ 59.0b 18.9 a
0.30 82.7¢ 9.1c 6.4 ¢ 73.1d 8.8d 63.1c¢ 19.6 a
0.40 78.5b 88.0b 11.3b 72.5d 15.6 c 60.2 b 18.3 a
0.50 78.5b 88.2b 11.4b 66.4 ¢ 17.2 ¢ 60.2 b 18.3 a

H: RPEFIARFERRIEREE («=0.05)-
Note: Different letters in columns of the table show the significant differences (a=0.05).

2.2 NBR X #Z Bk 72 B 58 B A ® M

M 1 A[HI, NBR ALFHAA B PFEK TRk HAIZEREIRE., 87 H 20 HMIE, 7:30~9:30 NBR
LREPERI A 25 SR BB R T XT B, 9:30 LIG A IBMF . JLEAIR, NBR ALE MM A KBS
BEH AR TR, XFRRE/ER—BERED 15:30, HEHE BB CBMUEE, XFFREEE
HWREZ B/, Bl 17:30 6B TXTHE; RRIMELFES, 0.30 mg: L~ "3 A F RIS B Y
BE, 7E13:30 BT LA BEFRIR 1 32.7%., 6 H 15 B 8 H 10 H Al E W85 T EAEHLMESL .
2.3 NBR X4z 8k 5 40 5 B 4E X iE M0 {5 = R A R I

ETE (300 cm TEMTHEEKEHN 10.2%) ZAETRH, HESMOEMEREAH A B S3E,
B AR B ER, AR EE (%) =100x Li/1,, 5 L. L 4548 EH 5 R( 57
Al ESMBBARSE; HEE(2) =1-(1-T/T)/(1-C/C)) x 100, RF T,. T, HHREL
MM ARSERT . BN BMEB SE, . G A 3MRENBH A AL, EAABKRNESE, bditE
25 (£2) WI#1, NBRCHA A 40 M REAEXT ST BB AY 12.4% %% 9.9% , HEERM 11.4% K
KB 4.3%, HWEM 0.01 mg- L~ "5 0.30 mg- LB}, BEAEMAMGERETBEMME, YHEEEST
0.30 mg-L™ 'L, BRMIEABI/D. HEMEREH, 0.20~0.50 mg- L1 EFLATAH K, HAM


http://www.cqvip.com

D000 http://iwww.cqvip.com|

6 1 ZPLRE . KRR ABXT BB oK 2 FE & R R 717

BEEESRIEHEEER, MEKRELHESTBAHEES, JFERFLHEHNHTAHERSITRER
BE., XU NBR A S 40 M B BETR RU4R TP
2.4 NBRXHREZBIXEEEZNR

MHERMESR (F3) FY, FAEREM NBRAHES T B A MR ELR., S KEE
b, MG ELEMEMNT 69% ~310.3%, HHASRELEMHFHEERLBRESVEEIFBEER. M
EWERFE, HERESEZBHEM, SEEXT 0.30 mg LA, HEEXXBXIIBESMH. B3
WELRE, TR®ESEZREHEMRK.

MFE 3B IES, SXTHEML, NBRAEMFMH A ASEERS T 34.6% ~444.9%, I 5%
BxRPE. FE NBRIRENEM, HAEEAEABEBRER, SEREXH 0.30 mg-L '8, HHK
NEEEXDR S BAKRELUS, S EEZRH M,

%2 NBRAEMZHH S SREENSERGEENTL

2000-06-15

500 Table 2 Changes of the relative penetration of cell membrane
and the ratio of injury of walnut leaves treated with
400 natural brassinolide (NBR) (2000 - 07 —20)
300 NBR & & 40 AR X A
Co ) k2
ncentration Cell membrane ..
" o . Rate of injury( %)
200 - 0.01 (mg-L ) penetmnon(%)
a0 0 (X B8 Control) 12.4 2 11.4 a
100 0.01 12.0 a 53b
0.05 11.4 a 55b
2000-07-29 0.10 11.0a 4.9b
0.20 10.5b 46b
0.30 99b 43b
0.40 10.7b 49b
0.50 10.4 b 5.0b

H: BPEIAREATHEREREE («=0.05),
Note: Different letters in columns of the table show the significant
differences (a=0.05).

HBE*
Rate of transpiration (mg-g*h')

*3 NBRUAEGEHAHFRIBHIASTRENTN
Table 3 Changes of the chlorophyll content and the
photosynthetic rate of walnut leaves treated with
natural brassinolide (NBR) (2000 - 07 - 20)

NBR ¥ & LE=S 958 HEHEE
Concentration Total chlorophyll Rate of photosynthesis
(mg-L~") (mgrg™') (mg-dm=2-h~1)
0( Xt & Control ) 0.29 a 5.37a
0.01 0.49b 7.23b
0.05 0.77 ¢ 9.55b
0.10 0.86 ¢ 14.56 ¢
0.20 1.15d 21.13 e

100 : : : 0.30 1.19d 29.26 £

7:30 9:30 11:30 13:30 15:30 17:30
it fa] Time 0.40 0.94 ¢ 19.76 4

0.50 0.91 c 12.59 ¢

1 AE&E NBR 42 BEEMAE
a R RSB R0 A E: RPFIIAATHRRERFEBE (=0.05).

Fig. 1 Daily changes of the rates of transpiration of walmut leaves Note : Different letters in columns of the table show the significant dif-
after treated with different concentration natural brassinolide (NBR)  ferences (a=0.05).
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The Effect of Natural Brassinolide on the Water Contents and the Photosynthetic
Rate of Walnut Leaves

Li Kairong, Zhang Shengli, and Li Xiaojun
( College of Resource and Environment, Northwest Sci-tech University of Agriculture and Forestry, Yangling 712100, China)

Abstract: To provide the theoretical basis on walnut cultivation, the water contents and the photosynthetic
rate of walnut leaves were studied after the leaves were treated with natural brassinolide. The experiment was set up
as a randomized complete design with three replicates. The research results showed that after walnut leaves were
sprayed with different concentration of natural brassinolide, leaf water content, relative water content, free water
content and critical saturation deficit were increased. Natural saturation deficit, the degree of water requirement,
the rate of transpiration, cell membrane penetration and injury rate were decreased, and chlorophyll content and
the rate of photosynthesis were raised. The effect of 0.30 mg-L ™! on walnut among the different concentrations of
the natural brassinolide was the most obvious. Compared with control, leaf water content, relative water content,
free water content and critical saturation deficit were increased by 9.6% , 16.1% , 7.9% and 26.8% respective-
ly. The natural saturation deficit and the degree of water requirement were reduced by 9.0% and 24.5% . The rate
of transpiration at 1:30 p.m. was cut down by 32.7% . The cell membrane penetration and injury rate were
dropped by 2.5% and 7.1% . Total chlorophyll content and the rate of photosynthesis were increased by 310.3%
and 444.9% .
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