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Table 1 The effect of rootstock on apparent qualities of ‘Lyuling’
AR R W £ flEEs RIBHE R HRE TR fiLp e 3
Rootstock Transverse diameter/cm Vertical diameter/cm Side diameter/cm Index of shape Content of walnut green husk/ % Shell thickness/cm Kernel percent/ %
BBk J. mandshurica 3.269% * 3. 914 * 3.371 1199 * 60.22% * 0. 102 * 59. 28 *
BB J. regia 4. 039 3. 308 3.400 0.819 52. 87 0. 082 65. 44

Hoxr P<0.01, 2R3, * P<0.05, 2R EB¥. FH.

Note: * *
2.2 Bl G R R S A AE A SRR B2
2.2.1 BEAK g Ak AT AR A B AR
M R 2 LR BOH S A SRIe BB R B
BEA A ST ENRE AT 8 & 225 B kEE R
LRI RN R TR A B S BB R T
BREA . BEAEM G A 2R 0&” BB A RS I 5

B o AR T @ ARG A .
=2 2 FRAAR GRIG° Bk AZAZ Y
BEHREERHRE
Tablehé effect of rootstocks on the content of protein and fat ~ mg/g
— f’vﬁkﬁﬁﬁﬁﬁ E{%ﬁﬁﬁ}ﬁ@ﬁ ﬂ‘ﬁﬁﬁﬁﬁ
Content of total Content of soluble Content of
Rootstock
protein protein fat
kMK J. mandshurica 278 19* * 604 * *
HEME J. regia 276 11 642

2.2.2  FEAKE AR R A AT b R IR 4 R A
M1 3 ATLAE kAt A © SR8 O pb A &
AT 10 A R EERR MR E/IMKUCH &R &R VK

P<C0. 01, very significant difference; * P<C0. 05,significant difference. The same as below.

TR SRR, Tl AR A RIS MR B
Hi AT 10 7 YRR AR E/IMKUCE B &2 R HE AR VK
PR NARR. Hrb BRI A SR B BR A g
FRARIENART 10 7, T8 BAREE A R 57 2 BB AR BEA
B 10 7, 2 FhGfiA SR AR ARAZAZ b R B PR 4
R A BIESERIE 4. BHRKEEA *SR0& B
CHUREERTEURZEAR S BERR . RFRK NS
LBk A RIS K P LR R RS B

F L ARF IR VRN AR AR AR TR AR i
R A BRI S A * SR 087 A B A B 2 B AR
BERTEEEMA, ERNEARS B AR S RE 2
FHRGA SR IS BRI 2R A B, |3k 5 L
F H ABEEE A R B A= P AR T R SRR LA
WER T BER R IKRKABER KL EAR LE

*3 2 FBRAAK ‘RIS itk iZ - R & EHT 10 ALy SEERFAE
Table 3 Consist of the most frequently amino acid with the two rootstocks
HeF BRkMKAG AR J. mandshurica WIEBBREA J. regia
Rate SFER Amino acid #ft Content/(mg + g~ 1) I Amino acid it Content/(mg+ g~1)
1 K E MR Arginine 34. 707 A& Glutamic acid 35. 168
2 A& 8 Glutamic acid 34. 663 &R Arginine 31. 056
3 RAE R Aspartic acid 20. 627 KA B Aspartic acid 20. 051
4 & Leucine 14. 022 &R Leucine 13. 590
5 22 54 iR Serine 9. 409 22 &R Serine 9. 694
6 #i& R Valine 8.756 W& R Tyrosine 9. 666
7 &R Phenylalanine 8.210 HE M Glycine 8.582
8 W& Alanine 7.732 N4 B8 Phenylalanine 8. 262
9 H &R Glycine 7.218 &R Valine 8. 206
10 RE R Isolcucine 6. 999 W& Alanine 7.433
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F4 2 PR RIS BkZICh NELESERANKREIE
Table 4 Content of the essential amino acid in walnut with the two rootstocks mg/g
AR FER HER EHER SRER HEBR HER HEMR
Rootstock Lecucine Valin Phenylalanine Isolcucine Threonine Lysine Methionine
BBk J. mandshurica 14. 021 * * 8. 756 * * 8.210 6. 999 * * 6. 098 * * 5.097 1. 459 * *
Bidk J. regia 13.590 8. 206 8. 262 6. 701 5. 856 5.104 1.107
x5 2 R RIS B P NFELESEREARRSE
Table 5 Content of the nonessential amino acid in walnut with the two rootstocks mg/g
TliARRE FER AEM KAER “#ER WNE®R HE® il &R HER iy N FE R
Rootstock Arginine Glutamic acid ~ Aspartic acid Serine Alanine Glycine Proline Histidine Cystine Tyrosine
HBEMK J. mandshurica 34.707 % * 34. 663 20. 627 * * 9. 409 * 7.732% % 7.218*% * 5. 759 % * 3.200% * 0.956* * 5.601* *
LB J. regia 31.056 35.168 20. 051 9. 694 7.433 8.582 5. 649 3.370 1.176 9. 666

R AER . HER AR AR ER . 2R 5
BRI A P AR L B AR IUS &
PR BERE RFRIOVEER . KL AR LA B
AR HER NEAR . HER H AR EER. BB
REA 4R OB R A PR R R R A R R N AR I
HMRI & BN B ER T HEEMEA  H &R HE R
PEE R 5 i = PR A 5 B B 2 (R T b A, 2
REBRERTEEEMREA, BERE BT 2 FEs
A BRI KA Z R A B3
2.2.3 BEARX; GRS KM BT R & BRI R

M 6 ATLLE H B ARRE A SR i A A= P
LR & B MR BRIK K Ca.Mg.Fe.Zn Mn, %@ #%
BEEIKICA Ca Mg Fe Mn Zn, 3R B 2 Fhfifi A 410487 1)
BZAZ LA Ca BB i, Ho P BBt A © S
B Ca & BB E R T E BB A ; Mg &
B &R TR RSN  Zn & B B E & T @ aakas
s Mn 35 B4R R T Tl A A 5 2 TS A 4
BB Fe S RERARE,

R6 2WEMA R BRI CHT RTESE

Table 6 Content of the useful elements in
walnut with the two rootstocks mg/g
AR 5 B % B i
Rootstock Ca Mg Fe Zn Mn
Btk J. mandshurica  2.218% *  2.095* 0.057  0.0262% 0.025% *
BB J. regia 1.877 1. 837 0. 059 0. 022 0. 039

3 g
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Effect of Rootstocks on the Quality of Nuts of ‘Lyuling’” Walnut

HAO Liang-cheng'** ,WANG Ying-ying' ,QI Guo-hui'* ,ZHANG Xue-mei'* , LI Bao-guo'**
(1. College of Forestry, Agricultural University of Hebei, Baoding, Hebei 071000; 2, Forestry Bureau of Xingtai City, Xingtai, Hebei 054000
3. Research Center for Walnut Engineering and Technology of Hebei,Lincheng, Hebei 054300 ;4. Environmental Monitoring Station of Xingtai
City,Gongyuan East Street, Xingtai, Hebei 054000)

Abstract : With Juglans mandshurica Maxim. and Juglans regia L. as test materials, the effect of rootstocks on the quality
of which was a kind of precocious walnut was researched in this paper. The results showed that the vertical diameter of
nut with J. mandshurica and J. regia rootstock were 3. 914 cm and 3. 308 cm,and the transverse diameter were 3. 269 cm
and 4. 039 cm, respectively. The index of shape were 1.199 and 0. 819, and the content of walnut green husk were
60. 22% and 52. 87%. There were very significant difference with the 4 index above. The shell thickness of nut with J.
mandshurica and J. regia rootstock were 0. 102 cm and 0. 082 cm,and there was significant difference between them. The
kernel percent of nuts with J. mandshurica and J. regia rootstocks were 59. 28% and 65. 44%. The content of fat were
604 mg/g and 642 mg/g,and content of soluble protein were 19 mg/g and 11 mg/g. There were very significant
difference about the three index above,also. However,there was no difference about the content of total protein between
the two kind of nuts. Compare to nut with J. regia rootstock, the contents of leucine, valine, isoleucine, threconine,
methionine which were classified as essential amino and arginine, aspartic acid, alanine, proline which were classified as
nonessential amino in nut with J. mandshurica rootstock were more,and very significantly. Contents of Ca, Mg and Mn
were very significantly more,and Zn was significantly more in nut with J. mandshurica rootstock.

Keywords: J uglans mandshurica Maxim. ;rootstock; ‘Lyuling” ; quality;amino acid analysis
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