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Mg/, R/AB Ab B F 3R ¥k B KA (0. 786, 1. 369 cm),
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A RFSREM 2R A —BAERFE R R/4B.R/B
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Table 1 Rooting and morphology of red raspberry tissue culture plantlets under the different light qualities
b e 731 Eviil LigTipAl HARE IS S 37Ny Th&E
Light quality Plant height/em Stem diameter/cm Leaf area/cm? Rooting rate Root length/cm Fresh weight/g Dry weight/g
W(CK> 1. 61740, 265aA 0. 08640. 010bcAB 0. 56540. 194bB 0.68640, 241aA 0. 80740. 392bcB 0. 80540. 159bB 0.14240.019bB
R/4B 1.514+0. 321aA 0.10140. 019aA 0. 75140. 100aA 0.78610.163aA 1. 36940, 498aA 1.089+0. 213aA 0.180740.017aA
R/B 1. 59940, 239aA 0.09340. 018abAB 0. 64540. 183abAB 0.77140. 2252A 1.058+0. 197bAB 1. 138=+0. 230aA 0.18240.0192A
2R/B 1. 61040, 405aA 0. 08940, 013bAB 0. 54640, 207bB 0. 75740, 2342A 1.051+0. 168bAB 1. 120=+0. 185aA 0.18040.012aA
4R/B 1.638+0. 282aA 0. 08540, 014bcAB 0. 28140.101cC 0. 42940, 150bB 0. 723740. 306cBC 0.57240.170cC 0.06140.017¢C
8R/B 1.097+0. 265bB 0.083740. 011bcB 0. 22740. 069cC 0.41440.171bB 0. 390740, 111dCD 0. 5614-0. 089cC 0.06010. 010cC
10R/B 0.68140.171cC 0.076=+0. 008cB 0. 2114-0. 085cC 0. 35710.193bB 0. 36910. 120dD 0. 54140. 081cC 0.05540.017¢C
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Table 2 Antioxidant enzyme activity of leaves of red raspberry

tissue culture plantlets under the different light qualities

2.2.2 MFEMNAOWEAERAENTRFA _BESENE
M R 3 AL ANEERARH T RN _BESE
BiE R/B R3S INZ S K, 10R/B Ab 3 T R Ry KAE
(10. 880 nmol » g '"FW) . & & TXTHR W, Hk 318
AL A BE A AT B & B T X W, B
R/4B 438 51 B W 0 i 3 2= 540, AL 3 35 5 %) IR
WHEAEREZES, TIAEDER SR T, amE4d
WAL et =47 5 i3, B P m
RERAmR 2 A BE R i Ak, TR 7 i MDA & 23
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Table 3 MDA content of leaves of red raspberry tissue culture
plantlets under the different light qualities

pii RoEER

Light quality MDA content/ (nmol « g~ 1FW)
WCK) 6.068=40. 941dD
R/4AB 7. 357740, 529¢dCD

R/B 7. 97610, 789cBCD

2R/B 8.62311. 476bcBC
4R/B 9.47510. 685abAB
8R/B 9. 84010. 269abAB
10R/B 10. 83010. 805aA

2.3 SGJF LT AR AR MR 4E B B B R A B
m3E 4 TR, R AR AR IS R I A AR B S
FERAMRKKR. BKLEGYERIMESE R/B 3N
SR KE /MG R AT e & B 2R/B
AhBE R FE R B (B (104. 523.39. 851 mg » g 1), H A
MEMESESXE W 2ZRZRAEE, EH 2N

BB BEAWS RS ALY B RS
Light SOD activity POD activity CAT activity 5% WHEESRZZR, M. kb5 sENE
ali et . g 1F HyOpmg » g1 \ _
quality /(pg+ g 1 FW) /(ug » g 1FW) /(HzOzmg + g7 1FW) R/Bﬂlﬂ?%}ﬂjﬂaﬁjﬁﬁ(l&l 593.313.917 mg * g 1y,
W(CK) 1. 826+0. 389dC 5. 92740, 529¢CD 5. 82440, 044dD Hi}gl_:jxrj— g W ZI‘ETJ ﬁﬁ*&i%%ﬁ :‘a‘ﬁ%‘ ﬁ%@é\
R/4B 1. 832+0. 405dC 5.51140.771cD 5. 90240, 040dD =
BFEE R/B RN 2 I K&, 10R/B AR R
R/B 1. 826+0. 378dC 7.984+0. 393bBC 11. 65740, 160dD . . R l\ N
. . = H
2R/B 2.31140. 406dC 8. 344+0. 601bB 13. 74143, 368dCD })bjj%j({ﬁ(?)g 180 mg =g ) 9£\: 5 8 /B iﬁzlj%
e P A N . 3
4R/B 4.583+£0.725¢B 20,9342, 027aA 25, 3803, 590cBC RAEE BEXMNEWEREAERE G
8R/B 8.564=1.428bA 6.819-0.320bcBCD 37, 3943, 456bAB FEREEEZR, EEEQRFRSENESLE R/BW
10R/B 10.593+1. 443aA 6. 898+0. 341becBCD 46,978+ 11, 7652A igﬂn '3:'5 }l)l_[ ‘ﬂﬁ /J\ E]/‘J {é % , R/4B ALIN }E T % EE% jﬂ % j( {E
=1 e 3
F4 AEXRTANESHEEIT B E A
Table 4 Carbon and nitrogen metabolism of leaves of red raspberry tissue culture plantlets under the different light qualities
b e AR R EHEE i WKL EYER HEEERSE ARHEEAREE
Light  Soluble sugar content Starch content Sucrose content Carbohydrate content  Free amino acid content Soluble protein content C/N
quality /(mg+ g1 /(g g1 /(mg+ g™ /(mg+ g™ /(g s g1 /(g g™
W(CK)  93.903+12, 800aA 32.540+6, 214bA 67.310+5. 002{E 193. 753+ 13. 947bBC 19. 147+1. 737bB 4,19340. 833bB 4,95941, 066aAB
R/4B 70. 603+ 8. 963bB 32.988+3. 343bA 96.614+1.428dCD  200. 204+12. 341bB 16. 903+ 3. 924bB 12.507+1.117aA 4. 36511. 273abAB
R/B 94, 624+ 8. 808aA 34, 700+ 2. 369abA 184. 593419, 437aA 313. 917424, 701aA 18.165+0. 744bB 10. 958+2. 577aA 5.213+0. 500aA
2R/B  104.523+8,134aA 39. 85142, 342aA 148, 94446, 143bB 293. 318413, 713aA 20. 295+1. 928bB 10. 928+0. 569aA 5.19640. 815aA
4R/B 63.124+1. 613bBC 38. 23442, 409abA 121. 037+14.678¢BC  222.395+14. 585bB 21.108+1. 492bB 2.32540. 185bcB 2. 99840. 179bcBC
8R/B 63.959+1. 396bBC 38.533+1. 598abA 92.206+5.501deDE  194. 698+ 5, 205bBC 32.060+3. 124aA 2.34740. 291bcB 2.00740. 181cdC
10R/B  43.658=+11, 256cC 38. 754+ 3. 244abA 71. 759+10. 845¢fDE 154, 172423, 666cC 33.180+1. 832aA 2.14740.521cB 1. 33140, 422dC
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(12.507 mg « g ") M 2 & T X R W, 10R/B AL T
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R/B/NTF 2 i, W R IRA T S A Y B H2PE K
IERTAN ¥R Y I oL AR BN etk AT L W
T B i AR P OR T R B R A A FE SR L AR Ak, AT
BN TABEE AT MDA &R TXTH W, H4 %
FREBL AR % ;SOD P K CAT JEHERE
R/B By K4, i POD WEHENIBEE R/B B K2
PRSE K /N A B R AT IR R B, 6 T X 4T &
ARA BT T B BRI = A4 TR KB, Bk 4
EWE BYMEE R/B B2 P00 KRN R,
B EER G BIEE R/B KN R BN K K, TTE
WEARSENRE R/B 328/, C/N
K5 R/B 3Nk SoH8 K5 /N » FELT W6 6 L A
R IR AEAR A B AR R TR Z Kb &4, B
ARIBREE, fF C/N AR KME, WA KEE T YR
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MDA 24 fE it EEM =2z — K& 8
A TR R R AR SR MR I oo A 1 7 B, DA S e HH AR B
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Effect of Light Quality on Growth and Partial Physiological and Biochemical
Characteristics of Red Raspberry Tissue Culture Plantlets

GUQ Fang"* ,LIU Haipeng"?,LI Baoguo™? ,ZHANG Xuemei? , QI Guohui'*?,LI Yingchao®
(1. College of Forestry, Agricultural University of Hebei, Baoding, Hebei 071000; 2. Key Laboratory of Forest Resources and Forest
Conservation in Hebei Province, Baoding , Hebei 07100033, Forestry Research Institute, Chinese Academy of Forestry Sciences/Key Laboratory
of Forest Cultivation of State Forestry Bureau,Beijing 100091)

Abstract:In order to establish suitable light quality for the growth of red raspberry tissue culture plantlets, using red
raspberry ‘ Heritage” tissue culture plantlets as experimental material, the morphology, anntioxidant enzyme activity,
carbon and nitrogen metabolism were studied. The results showed that,with the increasing of R/B(ratio of red to blue),
red raspberry tissue culture plantlet’s height gradually increased from 1. 514 cm to a maximum of 1. 638 cm,it was the
maximum value at 4R/B(red ¢ blue=4 : 1),but the difference was not significant with W(white),then the height of the
plant decreased with the increase of R/B,the minimum value was 0. 681 cm at 10R/B(red ¢ blue=10 : 1), significantly
less than the W. Stem diameter from a maximum of 0.101 ecm reduced to the minimum value of 0. 076 cm with the
increase of R/B,it was the maximum value at R/4B(red ¢ blue=1 : 4),the difference was significant with W,it was the
minimum value at 10R/B. Leaf area,rooting rate and root length showed the same trend with stem diameter,all decreased
with the increase of R/B,it was the maximum value at R/4B,was 0. 751 cnt ,0. 786, 1. 369 cm.it was the minimum value
at 10R/B, was 0.211 cm®, 0. 357, 0. 369 cm; SOD and CAT activity increased gradually from the minimum value
(1.832 ug + g 'FW, H,0,5.902 mg « g ' FW) of R/4B to the maximum value (10.953 pg < g ' FW, H,O,
46.978 mg » g 'FW) of 10R/B with the increase of R/B; POD activity increased gradually from the minimum value
(5.511 pg » g '"FW) of R/4B to the maximum value(20. 934 g+ g 'FW) of 4R/B,and then gradually decreased with
the increase of R/B;MDA content increased gradually from the minimum value(7. 357 nmol » g 'FW) of R/4B to the
maximum value(10. 880 nmol « g 'FW) of 10R/B with the increase of R/B. Carbohydrate content increased gradually
from 200. 204 mg *+ g ' to the maximum value (313.917 mg *+ g '), it was the maximum value at R/B and very
significantly higher than W, then gradually decreased with the increasing of R/B, the minimum value was
154. 172 mg » g~ at 10R/B, significantly lower than W. The content of free amino acid increased gradually from the
minimum value(16. 903 mg » g ') of R/4B to the maximum value(33. 180 mg * g ') of 10R/B with the increase of R/B.
Soluble protein content gradually decreased from the maximum value(12. 507 mg » g~ ') of R/4B to the minimum value
(2.147 mg » g ') of 10R/B with the increase of R/B.
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