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Table 1 Effect of different pruning cold branch treatments on
budding rates,female flowers and fruit rate of ‘Lyuling” walnut

rem R WETESL A SR
The budding The number of Fruit setting
Treatment
rate/ % female flowers/ /™ rate/ %
4 7 20 AT
69. 05+0. 536A 387.00+18. 248A 79. 66+1. 642a
Pruning on Apr., 20th
516 HiEHY
61. 20+1. 253B 379.33+12.503A  71.55%+8. 149ab
Pruning on May 6th
St CK 56. 3240. 792C 289. 67+16. 442B 63. 31£8. 020b
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Fig. 1 Effect of pruning cold branch and no pruning after

frost on the sap flow velocity of ‘Lyuling’ walnut trees
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Table 2 Effect of different pruning cold branch treatments on leaf net photosynthetic rate, transpiration rate and water use efficiency of ‘Lyuling” walnut

B ik KRG F R R

Net photosynthetic rate/ (ymol » m=2 « s=1)  Transpiration rate/ (mmol + m=2 « s~1) Water use efficiency/ (COz pmol » mmol—2 Hz 0)

ab3a HobaE R
Treatment
4 A 20 H£8Y Pruning on Apr. 20th 7.77+0. 682A
5 A 6 H1&3Y Pruning on May 6th 7.39+0. 185A
Xt CK 5. 41+0. 417B

3.79+£0. 378A 2. 05+0. 050aA
3.63£0. 056A 2.03=£0. 067aA
3.35£0. 309A 1. 631+0. 160bA
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Table 3

Effect of different pruning treatments on leaf chlorophyll content of ‘Lyuling” walnut

abye MREK a AR

Treatment Chlorophyll a content/(mg « g~ 1)

Chlorophyll b content/(mg+ g~ 1)

HEREK b A M4 E at+b) A it

Chlorophyll (a+b) content/(mg+ g~1)

4 A 20 H{£3Y Pruning on Apr. 20t 1. 8340. 026aA

5 A 6 H{&BY Pruning on May 6t 1. 76 +0. 033bAB

iR CK 1. 650. 004cB

0. 7310. 030A 2.56+0. 054aA
0.731+0. 041A 2.497+0. 073aAB
0. 65+0. 026 A 2.3040. 023bB
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Table 4 Effect of different pruning treatments on leaf nitrogen phosphorus and potassium content of ‘Lyuling” walnut

hby 2R

Treatment Total nitrogen content/ %

7 )

Total phosphorus content/ % Total potassium content/ %

4 A 20 H/&3Y Pruning on Apr. 20th 2. 4005+0. 0933A

5 F 6 H&8Y Pruning on May 6t 2.2512+0. 0296B

X} Ag CK 2.0533+0. 0342C

0. 0044=0. 0009A 1. 651640. 0319A

0. 0043=0. 0001A 1. 411540. 0044B

0. 0033=0. 0003A 1. 3076 £0. 0082C
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Table 5  Effect of different pruning treatments on

root activity of ‘Lyuling” walnut

RARWEN
Root activity/(ug + g=1 « h=1)

hby

Treatment

4 [ 20 HEBY Pruning on Apr. 20th 196. 04+1. 801A

5 H 6 H{&8Y Pruning on May 6th 184.76+3. 491B

2.7 R[FIALFHRT ¢ SR Wk SR S B A R M

IR 6 R, 3 /> Ah B i SR AN B SR EE AR A
REMRMIRIK A 4 A 20 HIEBY>5 A 6 HIEBI >t
M. 4 A 20 H BT 4b 2 i 1A B bR ™ B 82/ T
HE 243 E,5 A 6 HEBTABE AR B 2w T X
W, 2 MEBTALER Y R AR B R T XA, 4 A 20
HEAHM B ER TS5 H 6 HIEBAEK. UM
WG BIBRURE IR R T 4RI b B SR AR IR E A

R o B e 74 I ELBY BRGS0 R HSRA g R
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Table 6 The yield of ‘Lyuling” walnut under different pruning treatments
it R RAE BRE 3
Treatment Density/m? Fruits of average plant/#k Mean fruit weitht/g Yield of per plant/kg
4 A 20 B3 Pruning on Apr. 20th 3X5 300. 33+2. 517A 12. 21+0. 21aA 3.6710. 058A
5 H 6 /&3 Pruning on May 6th 3X5 258. 00+4B 11. 5740. 07bA 2.9940. 025B
X CK 3X5 192. 33+4.16C 10. 53=0. 2cB 2.03%0.015C
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MR 7 AT, 3 AL BERE AR =4 R BB E
HU & BT S PR R A A R BRSO 4 A
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B SRR Z 0] T 2% 2 55 2 ME BT AL B kB AR
BERTXR,2 MEBTALBEAY 2 (8] 0 . 2 22 5% 53 M4k
B 2 (B 0 22 57 . UL BYBRRRH AR R T
BHE R FIREAE , BY BRI 8R B BBk AR 4R R A
ML, MR R R SRR RS A LR, 2 MBH
ACBRR ARG S BAR B E R T4 H 20 HIEBY 5 5 A
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Table 7

6 HIEBT4r5 H Xt BB Y 2. 79%6F0 2. 53%,2 A& B &b
HrRTEZEELR, 4 20 HENMELEEES
B S 2E TR, B 4.46%,5 A 6 HIEBTAH A 5
EE TR, EH 1.98%,4 A 20 HIEBT A3 i %
BT 5 H 6 BHIEBATER. 4 A 20 H&BT A3 %Mk
AEEARSEREER TN 2 M402E,5 H 6 H
BB AR B B T X IR AY. ULBBTRRRRSIE S T
Bk SR B EHRSEMTRHEEAR S &,
Hep, BEARSEMTEEEARSERES 5K
ARSI AR B O BY BRI, B IS B .

ARIALE T RiIE’ B R LR

The fruit quality of ‘Lyuling” walnut under different treatments

IR =42 Nut three diameters/cm fi s o i J5Y: 4Shiin e T AR A R
Ab T Treatment Y2 W 4 The oil Total protein The content of
Longitudinal Diameter Side content/ % content/ % soluble protein/ %
4 20 H{&3Y Pruning on Apr. 20t 3.85+0. 047A 3.1640. 027a 3.3140. 100A 65. 49+0. 08A 20. 6040. 197aA 2.26+0.01A
5 A 6 H&8 Pruning on May 2nd 3.71+£0.014B 3.15+0. 029a 3.2940.091A 65. 3240. 303A 20. 1140. 077bAB 2.2340.01B
%t f No pruning 3.63+0.011B 3.09-+0. 013b 3.1740. 013A 63. 7140. 245B 19. 72+0. 207cB 2.1740.01C
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BREEIHAEE TR0 AV S PR AT, R SE T R BT BR A
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o 2 AMEBYALBR A HA 2R LB BY A 2 A s 1 BRI
G A R B BY BR VR A B AR FR I 2 AR A
SRR Ul B BY R VA 14 P A A AR R AR
AT ZHIARB AT R JTE LR,

W BY BRURAS S BB (A MAAE B 11 B R B AR R —
G7K G A A A B ZE I R R 3R B RO R
kg, PRt 2 46 BY A B B R R R T A B AL
B, A BRI i T AME AL B ks 4 A 20
H A& BT Ah BRI T AR It i AR K 2 R R
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Effect of Cutting-off Frozen Branch on Physiological Metabolisn of
‘Lyuling” Walnut After Frost

LI Meirmei"? ,ZHAO Jiansjian'? ,SONG Xin-ying® , LI Bao-guo'* , QI Guo-hui'? ,ZHAQO Fu-dong'*
(1. College of Forestry, Hebei Agricultural University, Baoding, Hebei 071000; 2, Research Center for Walnut Engineering Technology of
Hebei, Lincheng , Hebei 05340033, Wildlife Protection Station of Hebei Province, Shijiazhuang , Hebei 050081)

Abstract: Taking 10-year-old walnut trees of ‘Lyuling” as materials,physiological metabolisn of cutting off frozen branch
and no cutting off frozen branch in 2013 were studied,in order to reduce frost damage of walnut trees. The results showed
that, the budding rates of pruning on April 20" and pruning on May 6% and CK were 69.05%,61.20% and 56. 32%
respectively,and that of two pruning treatments were significantly higher than the control,and that of pruning on April
20" was very significantly higher than pruning on May 6% ;the fruit rates of these three treatments were 79.66%F,
71.55% and 63. 31% respectively,and that of pruning on April 20" was very significantly higher than the control; the
average whole day sap flow velocities of these three treatments were 4. 73 cm/h,4. 02 cm/h and 2. 52 cm/h, respectively,
and that of pruning on April 20" was the biggest;net photosynthetic rates of these three treatments were 7. 77 pmol

m” s ',7.39 ymol e m™? ¢ s7',5.41 ymol + m™? « 5!, respectively,and that of pruning on April 20* was the biggest;
chlorophyll a content of these three treatments were 1. 83 mg/g,1. 76 mg/g and 1. 65 mg/g,respectively,the chlorophyll
(a-+b) content of these three treatments were 2. 56 mg/g,2. 49 mg/g and 2. 30 mg/g;the leaf total nitrogen content of these
three treatments was 2.4005%, 2.2512% and 2.0533% respectively, the total potassium content of these three
treatments was 1. 6516 %,1. 4115% and 1. 3076 % ,respectively,and both the total nitrogen content and potassium content
of pruning on April 20" were the biggest; the root activities of these three treatments were 196.04 pug g ' « h™',
184.76 g+ g ' *h ' and 162.89 pg g ' + h ' ;the single fruit weight of these three treatments was 12. 21 g,11.57 g
and 10. 53 g,respectively,and the yield per plant of these three treatments was 3. 67 kg, 2. 99 kg and 2. 03 kg; the oil
content of these three treatments was 65.49%, 65.32% and 63.71%, and the total protein content of these three
treatments was 20. 60%5,20. 11% and 19. 72%5 , respectively,and the soluble protein content of these three treatments was
2.26%,2.23% and 2. 17% ,respectively,and all of pruning on April 20® was the biggest.

Keywords: frost; ‘ Lyuling” walnut;cutting-off frozen branch; physiological metabolisn
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