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Study on Photosynthetic Characteristics of Two Apple Cultivars Under Salt Stress

YUAN Ji-cun,CHENG Cun-gang,ZHAQO De-ying, XU Kai, LI Hai-yan
(Institute of Fruit Research,Chinese Academy of Agricultural Sciences, Xingcheng, Liaoning 125100)

Abstract ; The effects of salt stress (0,0. 2% and 0. 4%) on the photosynthesis and photosynthetic pigment of one-year-old

seedlings of two cultivars of apple(‘ Hanfu’ ,  Huahong’) were studied. The results showed that the salt stress resulted in

changes of diurnal variation of photosynthetic properties,so that the overall decline in photosynthetic performance; the

photosynthetic pigment contents of the two cultivar seedings decreased gradually with the increment of salt

concentrations. It was indicated through the comprehensive analysis that photosynthetic capacity of the two cultivar

seedings ordered as ‘Huahong’™>‘Hanfu’.
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Table 1 Nutrient content of organic material
AHYLYE A AR 2R £ g
Organic material Organic C/ % Total N/%  Total P/% Total K/%
B % Peat 10. 14 0.52 0. 06 0.13
3¢ Chicken manure 17. 38 1.77 1.44 1.36
BE7E ¥ Mushroom residue 33.25 0.76 0.17 0. 95
FKAEFF Corn straw 38.42 0. 60 0.13 0.95

1.2 LN

I [EHRE T 2010 4F 4~7 AENEHER ESE
FEAEDKRGEHFERMA T, IERE B AR RE
115°44' ~116°34", 4645 40°16' ~40°47", HEFHSE 8°C,
ST HREK & 494 mm, KRR G +, HAEAR
PRAGE R - 3R LK 6. 01 g/kg, 2 A& 0. 75 g/kg, fif§
A A 11.59 mg/kg, # 3 B 40.90 mg/kg, #H L #

129. 7 mg/kg,pH 8. 74K+ K 5 1),
1.3 Kk

R 6 MEFEGR 2), i FRFEFTF + 3838
(SMD JJifi B ¢ + %93 (PMD | Jite B 7% ¥ + 79 2% (MM K jifi
REMZE(HM)4 MAEHEDLSE 8 A DU & e S 17
L, L 667 m AHLEYY L5 t AR HLIE, Mobaix
B 1A HERR AL 3 (CK) VH BUME AR AL 3] (CMD . 3 IRE
5,3 18 AN/NX L FENLIX HHEFY . &AL PRTE 55 H W e A
T 20 d i ARERE, $80ME 34 5 5 BLAR R B £, 7 S5 i
A 10 mX 1.5 m (9 FiE, EREEME 3 47,47HE 0.50 m,
FREE 0. 40 m, BAN40HE 2 B, /NXTEIFR R 30 m®,

x2 Rl PR A
Table 2 The design of manure experiment
AR BAF L&
it ALk .
Amount of manure Amount of organic
Treatment Organic material
/te hm—2 matter/t « hm—2
CK X 0 0
‘ R
CM 30. 00 9. 03
Regular chicken manure
FARFEFF 23
SM 23. 85+22. 50 22. 50
Corn straws—+Chicken manure
8 S CE
PM 90. 00+22. 50 22. 50
Peat+Chicken manure
-3
27.45+22. 50 22. 50
Mushroom residue+Chicken manure
(S0

HM 75. 00 22. 50

High level of chicken manure

1 :SM,PM\MM,HM 2 [El#: B R ETEFPRKR.
Note:SM,PM, MM, HM conversion is based on organic matter.
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2010 42 7 A 15 H EH WOk YR+, B/ IX %
PET 2 M 0~20 em 2 M9 4580 TR ) P AR fef
4 I SE 2, KT BE At O, R . HIEAH S A
SRR FH 0. 01 mol/L CaCl, ¥ -4 42 i 3 23 Hr X
(TRRACS2000) 0 % ; + A HLEICR F B4 R A B 75
T EA PR SRR A 2R S BER A
MEILICHE . AW R E R o =[C(g)—C(g)]/
C(g) X 100% yﬁ?ﬁ%%%% N :[N(gl ) *N(gz )]/N
(2) X100%, HH,Clg) N(g)HFEnmykn+ 2t
—E W] A3 S5 9 CN #, Cgy) N (g, ) 43 Bl s ¥ 1R
+ 32— Rt AM# S 9 C.N & ,C(g) JN(@) Fn il
APk CN 21,
L5 Sitathr

FE RIS BHE 3% ) Excel 2003 F1 SAS 8. 0 4:%%
AT G434 BAR KR 95 % (P<<0.05),
2 BREHSW
2.1 K[ AEET 4 HEA BB A B M
2. 11 AFELIE AT HERERE AR
SR RS PR A L R E AR 5 A o 3R HLBIR
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Table Bffects of different treatment on soil organic carbon
and organic carbon residual rate of different organic materials in soil

AR WEHEAVLBR DRBARR RESMMRER  REMER
Ab¥E Organic Active organic Amount of

Organic carbon  Decomposition

Treatment carbon carbon carbon residual rate of carbon
/g kg ! /gekg! added/ kg rate/ % /%

CK 6. 70c 1. 35d — — —

M 7. 36bc 2.15¢ 18. 27 28. 44 71.56

SM 7.73bc 2. 61bc 45. 65 17. 85 82.15

PM 9. 15a 2. 83ab 45. 65 42. 43 57.57

MM 9. 54a 3. 44a 45. 65 49. 07 50. 93

HM 8.01b 2. 40bc 45. 65 22. 66 77.34
2.1.2 AFLETEAENHKESE FETHEAIR

W BRFR A A LK, 2 1 R A b AN W] A B TR
HMBEHED . RRAMREA LG, YWiERm L EA
LB & B (R 3. 4 N E SM.PM. MM, HM +
BHLBK & & b CK &b B 43 5 /& 15.46%. 36.64%.
42. 50 % F119. 63% , Ht CM AbFHA4> FI 5 5. 10%.24. 37 %+
29. 7T1% 1 8.89% , Ui BH IR R A VLR B A B BB 4R =
TIEMAEBR S B, Hh MM 43R A YRS &
B, Hkh PM 43, H MM, PM 4 i 25 F25 4
AbFE s 55 2 TR MUME AR AL B, i SMLHM 4b B 5 25
F Ak BRI R 0t A Ach 3 25 MR RN S . DB 7R %R
554 ™ MM, PM &b PR X425 + 38 Pk & ERUR &
473X AT BB 5 W kL E] S R R AN R A 6. B AT L, 7%
B R R XS FE B LY B XS 2 B RE A U g = LR
LB & &

2.1.3 AFAELEEHAEIRSE THEEHEAEN
WRTE HIEP A SRS . S H A Y a1k
MHAEPI TR Sk B A e B3R A BB 40 A Bl . John
SEN Ny, A DR R Bl A W A AR R RE TR
KRR HIEANR, hE 3 M, 52 A4 BAHL,
AR PR A8 B 4w H E A MR & &, 4 41
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SERRACEE IR DR & BARAE R T % MM AR A,
HA L MM b3 5 i, Hvk g PM AL, L CM AL 38 43
R 59.96%0.31.90% , HE R R E . SLBAZERE .7
G5 XS FEL M L A NG 2 RE A IR R LS A
BBk & & .
2.2 ARRACENT R E AR
2.2.1 AFGETIERESEREEN LAV
MERZ A EFNRXR, PFREW, MEDRL 1
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il - HEA HLER O o R | 3k 3~4 AT, & 4bHR
[ R R MRS 5AH DU AR, H 2R 5% B8 R KNI
¥ MM>PM>CM>HM>>SM, {H A HLik i) 53 f# 5% B
RILT AR RERE R, X S0 38 i # 48 E
W UE B AR HH 45 R EA — B, X AT BB 5 A YL RHE &
R A ) H A ERVE R R ERRRRNE K.
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Table 4 Effects of different treatment on soil N content

and residual rate of decomposition

— . o MEBARER ARSHREE

pos:) Amount of Nitrogen
Treatment NOs™-N  NHi*N Total nitrogen nitrogen residual
/mg kg™l /mgekg™! /gekg! added/ kg rate) %
CK 20. 77ab 5.53b 0. 76b - -
CM 15. 07ab 9. 78ab 0. 87ab 1. 86 45. 30
SM 18. 80ab 9. 69ab 0. 81ab 1. 90 20. 46
PM 23.03a 11. 56a 0. 96a 3.03 50. 47
MM 11. 22b 10. 66a 0.91a 2.14 53.07
HM 26. 36a 13. 36a 0. 96a 4.65 33.18

2.2.2 ARLHETESASE TESAEBEFHT
R EA R MERE S, TR ERENESE
B, 4 WAL RRA L REA 35 R IR R
THELENMEE, 415 SM.PM, MM, HM [t
CK 4> 3Bk 6.46% .25. 42% .18. 89 % F1 25. 65% , i 5
CM LbEEAH EE , B SM AL 24N, PM .MM, HM 4b3f + 3 4
AESEBHET CM, 5145 9. 98%.4. 26 %1 10. 19%,
4 NERRACHELL HM 403 + 32 R & B R e, X il fE R
AP S RER, FBUE L E P BN MREEM
XK, HWRCh PM.MM 4b3, BARA R BAE L HM
AbFRAE 34. 86%0~53.95% ,{H + LA F B LL HM 4k
FRAIK 0. 19%6~5. 38%, X A fE & R A Bk B R K &
fEARE, VLB R R A S5 XS I A ME A BB A AL
PR HIEAR R BR T EN AT &,

2.2.3 AFAELELIAGSE HEPEARLKH
SFRABIHEESEE, TIESHA—B 5 SA W
1%~5%. BB KR LML + 3w A Y 1k
YER, 28 LT HLIE S AL A BB A 4 RSCR A » T 2
AMMSEZHEY R 2 R FBENARES. |
x4 AHLAFMACA S RIS L EESASE. 5
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Table 5 Effects of different treatment on the yield of cabbage

Bext g CK 1= B HUMEHE CM 3 7=
Ab3E 7ei Yield
Yield increase compared Yield increase compared
Treatment  /kg « hm—2
to CK/ % to CM/ %
CK 41 922. 42¢ — —
CM 43 520. 77¢ 3.81 —
SM 47 528. 30b 13.37 9.21
PM 48 815. 90b 16. 44 12.17
MM 51 442. 10a 22.71 18. 20

HM 53 146. 27a 26.77 22.12
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Effect of Different Organic Materials on the Soil Content of Carbon and
Nitrogen and the Yield of Purple Cabbage

LI Chuan-zhang"? , HUANG Jing' ,GAO Li-juan® ,LI Jijin®
(1. College of Agriculture, Guangxi University, Nanning, Guangxi 530001; 2. Institute of Plant Nutrition and Resources, Beijing Academy of
Agriculture and Forestry Sciences,Beijing 100097)

Abstract: Through 6 treatment field trials including without fertilization(CK) ,normal fertilization(CM) , corn straw plus
manure (SM),peat plus chicken manure(PM) ,mushroom residue plus chicken manure (MM) and high level of manure
(HM) , the effect of different organic materials on the content of carbon and nitrogen in the soil of newly built greenhouse
as well as the yield of purple cabbage were studied. The results showed that the order among the treatment of carbon,
nitrogen residue decomposition rate was MM >PM>CM>HM>SM. All treatment could increase soil organic carbon,
reactive organic carbon, total nitrogen and ammonium nitrogen content. Among them the ability of MM and PM in
treatment soil organic carbon and reactive organic carbon was significantly higher than CK treatment,and organic carbon
content increased more than 36. 64% comparing to CK,active organic carbon content increased more than 31. 90% ; HM,
PM and MM was more active in treatment total nitrogen and ammonium nitrogen was significantly higher than CK,and
total nitrogen levels increased more than 18. 89% , ammonium nitrogen content increased more than 92. 74 % ; Only HM
and PM was higher than CK treatment concerning nitrate while CM, SM and MM treatment were all lower than CK
treatment. Application of organic materials could improve the output of purple cabbage,of which HM, MM treatment had
the highest yield,an increase of more than 20%. After considering the purple cabbage yield and soil carbon,nitrogen and
other indicators,best effects could be obtained through MM processing. Therefore, the combined application of manure
and mushroom residue and other organic materials could increase soil carbon and nitrogen content of newly built canopy,
improve soil fertility, thus helping purple cabbage production.

Key words: purple cabbage;organic materials;soil organic carbon;soil nitrogen
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