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1.1 ##

IS AR A B b % Hl DX 2T T B Ak 3 2k
Bel 4 4 A% Bk S Rb L 343 R 18587 2 FIER1,
1.2 A&

Pz B AR R AR BT A — AR A R R S AR
B E AR 3 3 AR SR A
RIPE 9 T A PRl 38 55 A 100 G i N &0y 2R ek A=
KD .5 A 8 H Rl iH 1T b 584 31 GRAIF
WHART .6 A 15 H RIS BT il 28] (GF K
TR ZETF) .8 F 23 H R, R FE I SR 44 5
b U ERECRE 3 WK SRR ST A3 ) I A B B
FEW B, JF o A R AR . B ) Excel
il DPS B Ab B, 5307 22 53 B 5 1k
1.2.1 T g Al e e = 8 AaE 1y
O IR 75 B (0 7R BRI 0. 1 g A3 4% CHR SRR B
0.05 ), il 5 mL ZE4 K AF B , Pk W JF A 25 mL
AR P g, Fikk P B 30 min, $EBUOR
g A 25 mL ZE R, A b gk A B AR
ERBZE, WHAE G 0.5 mL T 25 mL
ZIEE R L ZE MK 3 mL A 0.5 mL B
LR CTEF 5 mL W B R 78 43 418 ¥ » or BIVK 348
A B K R R ORI 1 min, O AR
MEZR., USAES .7 630 nm K T 1
o, DN A W' B S I 30 0 s o i 2 A5 AT v R
o TP AT R A R (%) = (C X
V/axXn)/(WX10°) X100, X tr,C KytsiE
SRAFHE B (pg) s a Ry W HURE S iR A B (mL) s n oy
MRS B V48 BOR AR B (mL) s W g #F 5
HmE (g,

1.2.2 TTHE®EEFGRMNE  AEEEANES
HR% T2 5 G-250 ekt FREL 0.1 g A%

5. m 5 mL ZEIRAK BB YR WROT A 25 mL HZE
Erh g, 7 4 000 remin’ B0 10 min, SR )5 32
B EVERORA 10 mL IR H . HEBKERE
10 mL, HCPEHOR 1 mL gk A H €304 b, im A
5 mL% D 52 ¥ G250 KW, IR A i E
2 min, S HMES . 595 nm 6, Il E )
R IFE R Ef &SR E AR S . HFREA
KA HEMEARN TR (mgg') =CXV,y/
Vs XFW X1 000, 2, C ol e il £k (pg) s
Vo AR BORE A F (mL) 5 Vs g I 5 BF AR &
R (mL) s FW i i 5 ()
12,3 mAR®sMNZ AR E R H AR B
P WERA AR BOAS [ Ak B A A AR G 4% 0. 1 g,
B4 ) E H IR L A 4 B A 5 mL 3%
il 5 K A% R V5 Y o A6 B /K TP B B0 10 min (B BT
PP ELERES) . W FrR 35 R 2 mL 42
BOR T — TR ZERLE T, mA 2 mL k&
12 M 2 sl BBl =17 , 7638 K A F hn# 30 min,
BHIEAREWEFIMA 4 mL B2, #E% 30 s, #
B Z . ES R R WRAE FE IR PR
b A 7 S DR I R B S Rl S PO
520 nmi KT A, TN

JHER (pgeg' ) =(CXV/a)/W

Ao, C o SR 22 R v B Cpeg) o FR A8
2R V o 38 BOR SR TR (mL) s a Sl 52 B
B2 U AR FR (mL) s W R kE S (2)
L.2.4 PR A e 2 8BRS 1) R K
fifp ikt . FREC 2 g BlF i 8 mL ZE AR K WF B L 4R
JEm 50 mL R4 Y BN 5 mL Eh R v e B L Uk
WIEA 50 mL R4 N R A 70~80 TR A
H L BERE 5 min DABERS R HE— I AN S AT
bR 1k - 29 40 min BUH R A 10 mL 2B 1R
. BRHEKREEYHE T th. ff o4
FRENA G325 N ZEPREE 1 min, i SR,
FRIEL B 12 min, If A 90 k- 2 Bk 45 iR A
WP 2E K i DB S B B T W MERE 3 he £
R AR TR AT S B Y T A RO P L
s mL Z kT o0 Wl SF L R i E S L
)R TR A R HE T RN . KRR R i
KW FZET 30 min, & 105 CHEFH P HET 3 h,
BUBRH UG FRE . AKX MR (V) = (i
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1.2.5 BBMAEAZTME SR E K H R R
BE A RN o BRI B 88 A0 R R 10 ~
20 g T/NBERR T KB A 250 mL A0, 58
PPREE TS IK B2 B F5 5] T HR R AR k. B
JEWE 50 mL T = A A g RS s ) 3 i
0.1 mol+L"'NaOH F5 It i W i & E ML 30 s
AR AL,
HEARXN AN BBRE (ng-g')=CXVX
KX250/mX50X100, 2, C H & 4 1L 84 b5 i
VWM JE (mole L) 5 VR & b 4k b o 5 TR 1Y
FH - (mL) s m S 5 BT (@) 5 K 4 55 5 24
M2 (1) Z B
2 #R550
2.1 FEAMMHAFYRSIENTK
2.1.1 FRE&ATH PHMARESETENL H
F AL NSRRI ER SRR TR
TR S $L 343 AR 185 FE W T A et 3 1T
I 2R & it 2 B) 25 S O o 2L B T Sk A
Ao ) 2 ) A A B 3 25 5 (P<<0. 01D 5 38 2 7Y
WIS T A e Al B 3% 25 5 (P<<0. 0) , i}

11 R 111 =2 R) 22 57 8 3% (P<<0. 05) ; @81 7F 3
A B 2 (B A AR AR B 35 25 S (P<<0.01)

2.1.2 FR®MrrhA T EERESELNL N
FUFEM L FL 343 IR 185 MEA RS HE% L
TFHE TR E B 2 B W E N R & & 250k
THEIG ETrR . L343 FEmF T FOmf i 11 25
SR, 5 Z R AR
S (P<C0.01) 53 185 F#r 2 78 3 A~ 9 ] 77 7
et 3 22 5 (P<<0. 01) s 8 A 300 T Ak 89 11
HERARE, K 5B ZHZERKRE
% (P<0.01),

2.1.3 AR AR PO THEEESZT TR

M 1L FL 3430 185 FIEE 7 3x = A & At
REAT RS 2 TRE LA R 2 &
Pt R B T PR i 2 B TR R R, FL
343 L 185 7E 3 A JH ] A7 7 i i 35 22 ¢ (P<<
0.01) 5781 2 EBTH 11 58 T Fnesd #7111 =z A) 22 5=
el 2 (P<<0. 01, BF 8 T Anmst 99 11l 22 |) 22 =% AN
W BT S AR e B ) 1T R I = A 22 RS
FOHGRW ] ZRAEREEFER (P
0.01),

X1 TRAERMEARYRBHMHAYREEEN

Table 1 Change of contents in different varieties leaves at different phenological period of walnut
i i KA i /2 / 6 BEHF/ (mgegh) Tl T BRI / %6
Varieties Sampling period Proline Protein Soluble sugar Crude fat

i 185 1 0.27040.012 aA 11.27141.039 bB  5.056+0. 231 aA 0.76040.201 aA

Il 0.05020.007 bB  14.91941.480 aA  1.68720.118 cC 0.05020. 055 bB

11 0.0514+0.009 bB 2.90840. 382 cC 3.561+0.182 bB 0.4134+0.117 aAB

o2 1 0.29140.036 aA  13.58141.077 aA  1.94340.128 bB 0.27020.020 aA

il 0.03240.004 cB 3.31140. 226 <C 4.1847-0. 307 aA 0.13140.034 aA

11 0.076+0.003 bB  8.24141.068 bB 1.99040. 298 bB 0.258+0.229 aA

#71- 1 0.16240.014 aA  3.08920.540 bB  4.0343-0.172 aA 0.70840. 119 aAB

1l 0.018+0. 002 cC 2.395+0. 353 bB 1.78340.025 bB 0.17340.033 bB

I 0.05740.006 bB  8.18140.918 aA 1.850220. 290 bB 0.79240.376 aA

#0343 1 0.21440.025 aA  12.00220.598 aA  2.6647-0. 015 aA 0.29840.082 bB

1 0.028-40.005 bB  12.278=1.184 aA  1.8934:0.064 cC 0.06340.024 cB

I 0.035240.003 bB  8.33620.528 bB  2.3914-0.079 bB 0.41720.053 aA

[ BN A [l /NG B 1R 26 5 .3 1 (P<C0. 05) s AR [ RS FiE R s 22 Bl B3 M (P<<0. 0, T,
Different lowercases in a column mean significant difference at 0. 05 level; different capital letters in a column mean significant differ-

ence at 0. 01 level. The same below.
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2.1.4 FRESATHRPOMERSZENL B
& 1 n]H AN [ R R A LR 7 B i A S R B
Ja BT R HL 343 ZERTH T S5 EH T Z (8l /7
e EE 2 B (P<C0.05), =% 567 ][Il b £ 7F
Wl 25 (P<C0. 01) ;i 185 #E it 1 5 i) 3]
I 22 0] 22 5 R 0 3 b0 I S0 T =2 i) A7 7 A
25 (P<C0.01), B 0 1T 5 b0 [T 2 W) 77 7%
BEZF (P<0.05) ;8 2 K ZHZEF AR
o EE A ER S e I = A TR A

F(P<0.01),

2.2 REmAH PN REETNL

2.2.1 FRRE®ArtAmP AR e T N
2 F M FL 343 FUEE AR I il 2R Y i 2 e
TRESG b FF ks, 8 185 FEr 2 A i il 2 R &
R TGS B2 MATE 3 A ) AE AR
22 52 (P<C0. 01), 1 343 FIiE 185 7F 3 4~ 1)
] AETE i % 2% 5 (P<C0. 05) 5 82175 4 B = A
P NTE N
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Table 2 Change of contents in different varieties petioles at different phenological period of walnut

FEHF/ (mg-g!)

Protein

AR/

Soluble sugar

HLIE B/ %
Crude fat

i i KR I/ %
Varieties Samples period Proline

B2 T 0.1860.009 aA
I 0.04720.008 bB
I 0. 00840, 003 cC

i 185 1 0.115+0.019 aA
i 0.038+0.006 bB
I 0.011+6.030 cB

#L 343 1 0.154+0. 026 aA
I 0.02820.006 cB
11 0.039+0.002 bB

2 1 0.03640.004 aA
I 0.01420.006 aA
1 0.030+0.007 aA

3.60542. 849 aA

0.64040. 500 bB

2.44340.550 aA

5.827%0.462 bB

6.060=40.390 bB

14.47040. 133 aA

7.31841.797 aA

5.75541.083 aA

2.383%0.376 bB

4.71940.992 aA

2.57440.533 bB

4.09640.505 aAB

—_

1.

1

1

.05140.025 cC

.404420. 034 aA

.81340.211 bB

.76840.020 bB

.840+0. 152 bB

. 78740.201 aA

.90540. 177 bB

.6402£0. 054 cC

.44640.103 aA

28240.015 bB

.37440. 201 bB

.82540. 152 aA

0.09740.058 abA

0.06840.013 bA

0.14840.046 aA

0.06840.016 bA

0.29540. 006 abA

0.45840.300 aA

0.055%0.011 bB

0.09020.017 bB

0.25240.049 aA

0.082%0.034 bB

0.07540. 025 bB

0.53340.124 aA

2.2.2 FR&AATAPHOEORESTENL K
2 TG0 L 343 MR T A R R R
FERT T S5 1 2 h) 22 5 o8 W35, — 3% 5k
M AEAEM 5835 25 57 (P<C0. 01) 5 il 185 M4 i &
P& 5 b TR e, i 0 T 55 0 300 1 e 99 11
Z I AEAERL B3 22 5 (P<<0. 01), J5 W % i) 22 5=
UNTE Y R S R R N el S
Ja ETHR R B 2 AR T AT I 22 A) 22
ANRE S 22 20 5 (P<<0.01) ;88
{AE I T Sl 2 M 225 AR, &5
BT 22 5 3 (P<<0. 05)

2.2.3

B o AP ot Am o 8 T 5 AR F B AL

H2% 2 Al L 343 MEAR R AT MR S R R
FeJa b Th i b A, 45 it W 2 1) AF A B B 3 5
S (P<C0. 01) ;i 185 18 1 AR 1 1T 35 14 7%
IR RIS RS e R T 22 0
FTEN B2 25 5 (P<<0. 0D W 1T S [ =2
(] 22 S AN W 355 5000 2 MR Y AT MR O RO BT
J5 R A& I 2 T A AR 3 25 R (P<0. 01) .,
2.2.4 AR ®ArTmPOMAETE S ZEAL H
22 R[N, FL 343 FIR 185 WA AL W & & 2
Tt 343 FERH T S5 T AEE 1 2
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[i] 7 KL A D7 2 o 728 Ak 22 S 3k B e 3K (P<<
0.0 B T 5af i 11 Z M\ 25 550K & 2% 5 i 185
TERF L Selll Z M AA7fE R EEES (P
0.05) ;87 2 FER{ -4l B KRG 5 & it 258 N REIS
TR B 2 AERHA T SR 2 AR A
A 2E 3k B K (P<0. 05) 5 88 4~ it A
eI 3] 115 I 3 TRk 30 11 22 1) 9 AL i s 5 78
1k 22 Skt B 3 K (P<<0. 01)

2.3 AE®MFHPOYRESEETML
2.3.1 REKAANRMH P HARES TN H

F 3 F WL FL 343 U 185 M AY A4 I R A
RN REAE R B 2 TR A SRR R A A R
TR RAETHEE LB FL 343 MR X
AN 2 B A AR 3 2% R (P<<0. 01) 5 i 185
FUBE 2 S Fp e ad 3 T 556 309 11 A e 309 T 22 (8] A7 7
e i 2 22 55 (P<C0. 01) L BF 33 1T 55 0399 1T =2 [6) 22
ENTE

2.3.2 FRA®MAHAFHEROERSEZLL H
F 3 AL IX 4 A FPORT A 09 88 BT a8 B
R, FL 343 SRR B R R I S
AL AN 2 B AE AR E M2 R (P <

R 3 A ERk TR F W% B R HTAE 1

0.05) 53 18587 2 FIEE A~ i Fh 7 05 97 11 5 B 14
I FnBS 3 11 =z () A7 76 AR e 2 25 S (P<<0. 01)
2.3.3 AR®AFFHMM PO THEEESLEST TR
M 3 F L FL 343 FOHR 185 F B kY Al % Tk B
R DT TR R 2 AR A AT
Wl P it 5T RRRs B, 5 RO A % T M
HE ETHEH L343 A TER I T 5 2
[ AETE B F P 22 7 (P<<0.05): 5 2 7ERFI 1 5
T ZE 2 58 8 2%, — & Sk 1 2 & A7 7
el 2 25 5% (P<C0. 01) 5 i 185 B3y I 5 ik 390 11
Z AR 3 22 5 (P<C0. 01) s §8 A 7F 45 i )
Z B AFFER B 35 22 55 (P<<0. 01)

2.3.4 FRE®AAHAAFHOHMBERLEZLL H
2 3 AL FL 343 L 185 EE A b AR fR KL G
TR BTG T 2 R A 0 LR D5 i 2
FETREE LT, FL 343 R 2 & Fh e B
IS T et I Z M AEAER B3 2 5 (P<
0.01) ;i 185 7F 4% Bf H 2 ] 22 S K Wb 3 5 #8 1 7F
BHI T 55 k309 10 A e 3 11 2 [) A7 e A S 35 2
S (P<C0. 01) s 00 11 5 0 38 T =2 [ A7 AE B 2% 2%
2(P<0.05),

520

Table 3 Change of contents in different varieties shoots at different phenological period of walnut

s i P =R/ % FEHF/ (mg-gh) RS/ % HLE i/ %
Varieties Samples period Proline Protein Soluble sugar Crude fat
W 185 1 0.33740.030 aA 6.659+1.202 bB 1.442+0. 083 bAB 0.10840.020 aA
il 0.02040. 003 bB 7.450+0. 459 bB 2.42440.663 aA 0.272740.093 aA
I} 0.01240. 005 bB 14.82340. 506 aA 1.159+0. 064 bB 0.28040. 148 aA
2 I 0.18040. 007 aA 3.07740. 342 ¢cB 2.00040.373 aA 0.05240. 024 bB
11 0.00940.007 bB 3.77240.138 bB 1.635+398 aA 0.03340.020 bB
Il 0.01040. 002 bB 4.78540. 318 aA 1.20940. 005 bB 3.852740.692 aA
=1 1 0.11940. 003 aA 2.35340.741 bB 0.93940. 152 cC 0.06240.034 cB
1 0.01540. 006 cC 3.07740.481 bB 1.775+0. 245 bB 0.19240. 003 bA
Il 0.03440.008 bB 5.69540. 265 aA 3.39340. 133 aA 0.48740.114 aA
FL 343 1 0.133740.004 aA 4.96440.181 bA 1.655+0.167 bA 0.04540.026 bB
1 0.03940. 004 bB 4.97040. 391 bA 1.883+0.074 aA 0.04540.020 bB
I 0.0114+0.001 cC 6.00040.430 aA 1.720+0. 025 abA 0.37240.066 aA

86



6 EFH M RARFE . FRhib kA LT EAY RS T LN

HZE A&

2.4 AEAMM—EEEPHNYREETH
2.4.1 AR ®BAF—FAEARPHMARESZTENR
H e 4 AT 4 A B — AR AR BT 2 R 1 i 2
FRER S, 4 A SRR AR T 5 I 2 a2
AN BT 5 R ) I R I 2 T A A A
F2ER (P<0.0D),
2.4.2 AR®A—FABRFHERORLSZER
HH ¢ 4 AT FL 343 A 2 M EE A B S B 2
SN LRk iR 185 B LTHE R Y
RGBT e TR, L343 RIS
HEWA AL B % 25 (P<<0.05), i 185
i S || W S N | Rl ST o oV TR
SE(P<C0.01) 587 2 ShAh I3 T 5 k3 11 A sk 3
Wl =z (B £F 76 W 8 35 25 55 (P<<0. 01) 5 B8 - 7F &5 B
Lt PR 7 TS
2.4.3 AR SBA—FAHFPOHTERESEE
f i 4 a3l 343 185 R —4E AR KLY
ARSI BT 2 B R — AR A
BT S E 2 e TRE EAMGEHE. 1

343 MR 185 FEMTH T S50 11 2 (8] 77 7 & 3% 22
S (P<<0.05) I 0TI 5 s 48 1 Ak 90 11 2 fa) A7
TEM 3 25 5 (P<<0. 01) 5 §2 (- 1E3X 3 AN =2
W) 776 M B 3525 S (P<<0. 01D, 7 2 Sh Rty 1
S 1 Z 0] A7 7R B B 3 22 S (P<<0. 01) , B )
I 58BN AFAAEREZR(P<0.05) .65
A 00 I0T 22 5 A k5
2.4.4 TR &F—FAERFOHREBELASE T
Hi 2% 4 AT FL 343 BT 2 FER A 5 B — 4R AR
(RRLRE D7 7 it 52 b Tk R g, R 185 i Rl — AR A A
(ORLAR G & i 2 5 L THE TR s. 4L 343 714
) 2 6] 22 5 OR 3 5 IR 185 ZE i3 1 S5k Il
Z I AETE 35 22 5 (P<C0. 05) WU [T S5 ik 1
A T 2 100 22 55 35 S W 385 7 2 e 15 30 T
Sut T ME I Z AR E 2R (P<
0.05) i1 T Suti 11 25 5% K & 255 88 1 5 F
FERT T 5 A 300 T Anesd 30 11 =2 (o) 77 76 W 2 3%
2R (P<<0. 01), W W] T S ab 8 I 2 2%
NTE

ARGHERRYEBN—F LN RS BT

Table 4 Changes of contents in different varieties annual branches at different phenological period of walnut

x4
i o R e i 2 2/ %
Varieties Sampling period Proline

EAF/ (mgegh) AR/ % ML 5/ %6
Protein Soluble sugar Crude fat

fL 343 1 0.050=+0. 018 aA
I 0.015+0.002 bB
Il 0.012240.002 bB
i 185 1 0.051+65. 221 aA
1l 0.013415.953 bB
1 0.009740. 0003 bB
2 1 0.0997+0.010 aA
I 0.01340.001 bB
Ili 0.00840.001 bB
w1 1 0.050740. 005 aA
Ii 0.01240.002 bB
m 0.00740.001 bB

5.497£0. 822 bA

5.23040.474 bA

3.96420. 398 aA

5.905+1. 283 aA 1.93540. 530 aA

—_

.367£0.187 ¢B 0.0480.023 aA

—_

.91540. 378 bB 0.073£0.009 aA

. 61120, 257 aA

w

.315420. 010 aA 0.24240.201 aA

.880£0.373 bB

—

.23440.128 ¢cB 0.053740.031 bA

.34740. 206 aA

—_

.65740. 280 bB 0.458+0.187 aA

=

.06240.162 aA 0.2922£0.194 abA

0.08540.028 bA

2.43040. 740 bB

3.22140. 288 bB

3.16720. 408 aA

2.592+1. 244 aA

1.75440.733 aA

0.934%0.025 bB

1.014=0. 344 bAB

1.57740. 285 bB

0.8709+£0. 226 cC

2.38140.034 aA

0.188%0.077 bA

1.86321.434 aA

0.04=2£0.006 bB

0.072+£0.013 bB

0.522+0.087 aA
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2.5 AEAMEIHHYRESETL W1 2 () A7 e i i 3% 22 5% (P<<0. 01D, IH 30 T A1
251 FARMREEPHEIBRELSSTENL H T ZEERANEE.

25 AL L 343 B RRIE SR AR 2.5.3 s AL
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Table 5 Change of contents in different varieties nuts at different phenological period of walnut
it FAEH MR/ (mgeg')  HEHF/(mgegh AV VERE/ Vo HLIE i/ % I/ %
Varieties Sampling period Total acidity Protein Soluble sugar Crude fat Proline
L 343 1 0.098+0.034 bA  6.581+0.336 cC 1.803+0.093 aAB 0.083£0.053 bB  0.199+0. 008 bB
] 0.14540.022 bA  9.05541.249 bB  1.2924+0.137 bB  0.050-0.006 bB  0.032+0.013 cB
Il 1.06140.044 aA  14.122-40.062 aA  1.93540.309 aA 7.918+2.261 abA  0.672+0.019 abA
i 185 1 0.25740.065 bB  6.552+0.256 cC ~ 4.700+0.177 aA  0.84740.146 bB  0.239+0. 124 bB
Il 0.168+0.038 bB  9.702+0.739 bB  3.463+0.020 bB  0.17240.033 bB  0.044+0. 005 bB
I 1.25140.065 aA  15.3384:0.317 aA  2.50140.079 ¢C 14.35044. 606 aAB 0. 6874-0. 059 aA
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I 1.083+0.058 aA  22.945+3.120 aA  2.597+0.339 aA  17.702+2.496 aA  0.669-0.0598 aA
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Il 0.83840.044 aA  16.590+0.763 aA  2.599--0.005 bB  4.640+1.819 aA  0.71840. 435 aA
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Abstract: For the scientific fertilization and irrigation, and the improvement of the yield and quality for walnut,
taking the Xinjiang local varieties of walnut as experimental materials, the different growth period of walnut
leaves. petioles, shoots, annual branches and fruit contents for protein, soluble sugar, crude fat, proline, to-
tal acidity nutrient contents and changes were studied. The results showed that nutrition content in different
varieties of different organs content was differences, among of them the protein content change was significant.
The proline, protein, soluble sugar, crude fat and total acid contents were reached to the maximum value at
matured period of fruit. The proline content was reached to the maximum value in shoots of Wen 185 at fast
vegetative growth period , the soluble sugar content was reached maximum value at vegetative growth period in
Wen 185 leaves, was 5. 056 % ; crude fat content in the Wen 185 variety was reached the highest levels at vege-
tative period in the leaves, which was 0. 760%. The protein content of Xin 2 and Luren reached the minimum
value in leaves and petioles at kernel filling period, protein content was reached the minimum value in Xin 2
petioles, was 0. 640% ; the content of soluble sugar in the Luren and Xin 2 varieties reached the maximum val-
ue in leaves and young nuts at the kernel filling period. The proline content was reached the minimum value in
the annual branches of Luren at mature period, was 0. 007 % ; the content of soluble sugar reached the maxi-
mum value at fruit mature period in Zha 343 varieties of petioles.

Keywords: walnut; phenological period; nutrients; fertilization
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