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Effect of root-zone volume on the growth and gas exchange parameters of
cucumber seedlings in caragana substrates

QU Ji-song, ZHANG Li-juan, FENG Hai-ping, YANG Dong-yan
(Institute of Germplasm Resources, Ningxia Academy of Agricultural and Forestry Science, Yinchuan 750002, China)

Abstract: To explore the effects of volume size of root domain on growth and photosynthetic physiological character-
istics of cucumber seedlings cultured in caragana substrates, the cucumber variety, De Er 99 with different root sizes (32
cells to 288 cells per plate) were nurtured in self-made nursery matrix ( caragana powder : perlite : vermiculite = 7 : 2 :
1 by volume ). The results show that the cucumber seedling height gradually increased as the root domain volume de-
creased. The Pearson correlation coefficient was 0. 962 7 between root length and root domain volume, was 0.960 2 be-
tween root volume and the volume of the root domain, was 0. 899 0 between root dry mass and root domain volume, and was
0. 888 8 between seedling indexes and root domain volume. The seedling indexs of treatments of 32 cells per plate, 50 cells
per plate and 72 cells per plate were greater than 0.25. The net photosynthetic rate, transpiration rate and intercellular CO,
concentration of cucumber seedlings reduced with the decrease of root domain volume. The water use efficiency value of 72
cells per plate treatment was the highest, reaching 2.513 9. The treatment of 72 cells per plate was recommend to be the

favorable volume size for cucumber seedling growth.
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Table 1 The root domain volume of each treatment

AbFH TR (/L) ARIAR (em® ,70)

1 32 110.07
2 50 67.20
3 72 39.06
4 98 26.82
5 128 19.76
6 200 12.21
7 288 7.28
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Table 2  Effect of root-zone volume on growth of cucumber seedling

Ak R B (em) ZEH (mm) A5
1 5.5 3.698d 2a
2 5.1f 3.794be 2a
3 5.9d 4.032a 2a
4 7.0c 3.708¢ 2a
5 6.8cd 3.680d 2a
6 8.6b 3.452¢ 2a
7 9.2a 3.296f 2a

IEFET ~7 WAk, FFIARFEERFRRZEFBE(P<0.05),



132 H K&k 2% W]

2015 4F % 31 & 1 W

2.2 RGRETERGHIRRZELZ TR
RN R R K m, 1 &k, N
10.4 em, 2B 7 F/N, H 5.3 em, A HALEE 1 )
50. 96% , £ AL FR R /INIT Ay A0 FE 1> 40 3 2> 40 34
3SUEFR ASAERE SSARPE 6540 P 7 KR FR K 5 MR I
PRFRR MR IEAH I OC R, B /R RECHO0. 962 75 4R
FRBID KRR GW A KRR A 1 &K,
0.91 ml, HAE AALFE 7 (9 3. 14 5 AR R AT 5 AR 1
R PE EAH K OC R, B IR R ECH0. 960 25 7F
ARG I 70, A 2 K, 0 0.474 pg/(g - h),
AR 7 /N, AL 2 (Y 74, 47 % | SAREE TN B
R AR/ 2 # N (R 3)
2.3 WRERHENERSETYRRENZME
FERRG TPy TR 51T, )y vl s e ot
BALPRZ )25 5 B Ab B 6 B K, A 1. 113 g AbFE 2
/N AN 0. 747 g A BRI/ NG R R AL B 6> 40 L
TSR B ASAD P 5> AL B 3> A0 I SAL PR 2, T W E
s B AR A b AR R R AR, G
FUE (e 4) , BNl T Sl o i 45 b P 2 ] 2
SR E BRI R A 1 S BE 2540 B 3>
REFH A0 FH 5SA0 TR 6> A0 FH 7 |l SR T 5 AR I

x4 REFRNENYDETFURRRNOZM0E

R R LR IEAR G, K 7R3 RECHO0. 834 051 N HFT
Jo e AR AR 1 T A T e A — 3, B2 R RO
0. 899 0; A A ot 5 Fl 4k T 5T 28 Ak TG b 25 LA
HRIEE LU B/ INBE 5 AR S AR R/ N T/ | 1 b 2R
B 0.869 7ML REOTH , £ L HER /N RN
AEFRISACFE 25 A0 PR 3SAL PR 4540 P SSAM PR 6540 B
7, MR B EUNO0. 888 8 AR FR 1 AbFE 2 AbFE 3 H5K
T 0. 25, M HABANEIA/INT 0.2,

#3 REMAFRNERLHREZHZIG
Table 3 The effect of root-zone volume on root growth of cucum-

ber seedling

b WRKREE [TEYE VA L ESTP
(em) (ml) [he/(g-h)]
1 10.4a 0.91a 0.465¢
2 9.3b 0.77h 0.474a
3 7.8¢ 0.61c 0.455d
4 7.3¢d 0.55d 0. 466h
5 6.6d 0.47e 0.428e
6 5.5 0.35f 0.387f
7 5.3f 0.29¢ 0.353¢

IhER 1 ~7 WK 1, FFIRRTRERR 2SS B3 (P<0.05)

Table 4 Effect of root-zone volume on accumulation of dry matter of cucumber seedling

o JRLESE WEET  WFEmEE WTHT S e o A 52
Btk (g) Bt (g) Jtie (g) Bt (g) Bt (g) Jd (g) ()

1 0.785ef 0.069d 0.315a 0.018a 1.100c 0.087d 0.261a 0.028 4a
2 0.747f 0.0064e 0.309b 0.017ab 1.056d 0.081e 0.266a 0.027 5b
3 0.798¢ 0.069d 0.299¢ 0.016ab 1.097¢ 0.085d 0.232h 0.025 5¢
4 0.932¢ 0.078cd 0.258d 0.012h 1.190h 0.090c 0. 154¢ 0.018 6d
5 0.912d 0.082¢ 0.219e 0.012b 1.131b 0.09%c 0.146¢cd 0.018 8d
6 1.113a 0.099a 0.191f 0.010be 1.304a 0.109a 0.101d 0.015 4e
7 1.088h 0.096b 0.167g 0.009¢ 1.255ah 0.105h 0.09%4e 0.013 6f

SR ~7 WER 1, [RIFIAR FRER IR 2255 W3 (P<0.05)
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Table 5 Effect of root-zone volume on gas exchange parameters in the leaves of cucumber seedling

= ] Lnt 0] L 0] Gy AT RIRCE
1 12.32a 5.12a 0.28a 287.53a 2.406 3¢
2 11.87b 4.89b 0.26a 274.33b 2.427 4c¢
3 11.74b 4.67bc 0.26a 273.33b 2.513 9a
4 11.05¢ 4.54be 0.25ab 264.67c 2.433 9bc
5 10.70d 4.36¢ 0.24ab 263.00c 2.454 1b
6 10.45d 4.30c¢ 0.19b 253.33d 2.430 2bce
7 9.73e¢ 3.97d 0.19b 252.33d 2.450 9b
WEE L ~7 WER 1, FSIARIF R R ZR B3 (P<0.05),
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