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BC A : Ca (NO3)z « 4H0 1180 mg/L\ KNO3 510
mg/L‘ KH2PO4 140 mg/L‘ MgSOq4 - "H0 490
mg/ L. ¥R ek 6 (JRECT7 P oMl A BR k) s T & ot
Z KA Arnon it 5 (Zn BE4H) . H3BO3 2. 86 mg/L‘
MnClz +4H20 1.81 mg/L ,CuS04 «5H20 0.08 mg/L.
H2MoO4 +4H20 009 mg/L.1',
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Table 1 Biomass of roots and shoots of winter wheat plants and SPAD values of leaf chlorophyll among different

Zn supplying rates, or CaCO3 additions. or different genotypes

I H Item Zno Zn1 Zn Cao Cal Caz Caz S02—8 mF 998 F 62 /ME22 FH: 1 =
K& T Root (mg/pot ) 3380 3474 3434 346a 353 351y 321p 317 299 361} 345} 3914
e ¥ Shoot (mg/pot ) 591p  624a  613ab  598p  619ah  631a  590p  577¢d  605he  563d 629 6744
HRIE L Root shoot ratio 0.58a 0.56a 0.565 0.584 0.57a 0.56a 0.555 0.55h  0.49¢  0.65, 0.55p  0.58p
SPAD f SPAD value 19.25  49.3a  50.1a  50.2a 49.7ab 49.2h 49.1p  50.84  49.4p  49.2h, 47.4c  51.04

* J7 FESHTIE » 2T A = AN B BOR [R] B 8 BY 8] R [/ CaCOs WS N 8] B AN [F] Zn F3 B AN [RKSF IR T, &R,

* After the variance analysis, the multiple comparisons were conducted within the three experimental factors; namely, among the Zn rates, or

different CaCO3 additions. or different genotypes of winter wheat- The same comparison was carried out in the following tables-
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Table 2 Zn concentration and zinc uptake in root and shoot of wheat plants among different Zn supplying rates:

or CaCOs3 additions, or different genotypes

i H filfna

Z Z Zny
Ttem Plant parts n - w

S02—8 i ZP

ME TR
998 22 =

Cal Ca2 Cas

Zn &8 Zn Cone. HLZ Root 78 113 241y 139,
(mg/kg) FEH Shoot  96b  106h 1435 106p
T4 Mean bk Whole  87c 110 192, 122

1424 1414 1544 1464 1384 1504 1485 138,
1252 11lab 120ab  105h 102} 1384 119p  112p
133ab  126ah 137, 125, 121h 144a  133ap  125p

HEZ Root 25¢ 38h 79
S Shoot 42¢ 50b 604
Rk Whole 67¢ 88h 1394

7Zn WL Zn Uptake
(1‘9/9 plants)

Rk Total

50a 464 474 42h 41p 54a 47ab 53a
57a 48h 52ab 43h 5%a 604 54a 42h
1074 95b 99ab 85h 84p 1134 103a 1064

B la.b FBH. AN Zn(Zno ) BT, 5 FhEER RN
B Zn SRS Zn WIREY ST AREN Zn
SRR, (HREE I Zn AN IR R S5 1
WE Zn 5 Zn SR N, (KEL Zn B
(Zn) B, S PRI AL 30 Zn EADEAR R e 1M
2R S EEBA & Zn BEIA —E 2K, B Zn BUK
ARy S02—8 L 998 R AP Zn S RO KT HL I
8 Zn E i AR50 3 FhIERUSHE N B WAUA 7
Il SRR Zn S EMETH L. P E 6 55/
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BUNAR Zn FIERXE S P & ESRIRER —ErE
AR T Zn R /INAR 2250 P i, B
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Fig-1 Zinc concentration and uptake in root and shoot parts of winter wheat of five genotypes

under the different Zn supplying rates
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Table 3 P concentration and P uptake in roots and shoots of winter wheat plants among

different Zn supplying rates, or CaCO3 additions, or different genotypes

Eﬁei Plaff{irls Zno Zn1 Zn2 Cao Ca1 Caz Caz S02—8 :9@948: ?E /212@ ??j;

P 48 P Cone. R % Root 8.8 8.8 89 87a 89 87 9.1a 83 7.9 9.2, 10.6a 8.2
(mg/g) S8 Shoot  9.2a  9.4a  8.4h 8.8 9.7a 8.6h 8.9 9.3ab 8.4be¢ 9.2abc 9.9 8.2
SF-44 Mean bk Whole 9.0a  9.1a 8.6a 87b 9.3a 8.7b 9.0ab 8.8hc 8.1d 9.2b 10.3a 8.2cd
P U P Uptake 2 Root 2.82 2.9a 2.8 2.8a 3.0 2.8 2.8 2.5¢ 2.0d 3.2ab 3.5 3.1p
(mg/9 plants) 53R Shoot 4.24 4. 44 3.6h 3.9p 4.6q 3.9b 3.9p 3.9b 3.6h 4.0p 4.8 4.0p
BB Total Rk Whole 6.%b 7.3a 6.5, 6.8 7.5, 6.7b 6.7h 6.4c 5.7d 7.2b 8.2a 7.lp
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A, 5 FRIER BUNEAR R [ P/Zn 22 7RI 8,
i EF P/Zn LA Zn SRR T 2 998 5 S02—8
THEM R TE 6 SRk, AT B Zn FI A
T P/Zn BAG. HLHb %8 P/Zn B CaCO3 ¥ DI (191
T Uk » Bk A R PR AR /N 22 MR M B P/ Zn B2
B[S =

F4 TEzZn BEE.CaCO: FMEBERAEEE R E)/NEEHABELE (P/Zn)

Table 4 P/Zn ratios in root and shoot of winter wheat plants among Zn supplying rates,

or CaCO3 additions, or different genotypes

AL _ P TE /ME [iES

Plant parts Zno Zn Zn2 Cao Ca1 Caz Cas S02—8 998 6B 99 1B
#Z Root 1004 85ab 79b 86ab 90ah TTh 98a 83a 90a 86a 96a 84a
5 & Shoot 1144 103a 65h 101a 98a 95a 83a 108a 103a TTh 98ah 86ab
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EXEE P SR SWRIER — e IRHER . e
Zn FENHNENAR 255 P A lie, HEERT AT 2L
PRI AR 1) b _b 358 ) 3 a0 I [ AR /)N
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/2% Hoagland B FR WAL 7 HH € /Y J8 IEH LAY, 5
FhEE R RN E BB S B AE 0. 70~ 1 1435 B A, 3f
ARG R PR I3 T o S IR 5
Tk, AE CaCOs FRAEXTAR R P/Zn 0 5005 H
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Effect of supplying CaCOs and Zn in the nutrient solution on growth
and Zn_P uptake of winter wheat plants of five genotypes

CHEN Ling, TIAN Xiao-hong, LI Feng, LI Sheng=xiu
( College of Resource and Environmental Science, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract; In order to investigate the effects of supplying rates of calcium carbonate (0, 10, 30, 60 mg/L)
and zinc (0, 0.016, 0.082 mg/L) supplied in the nutrient solutions on wheat seedlings growth: zinc and phos-
phorus uptake, winter wheat plants of five genotypes were mix-cultured in Hoagland nutrient solution- Based on
the biomass and the severity extent of Zn deficiency symptoms of five genotypes: S02—8 and Yuanfeng 998 was
classified to susceptibility —types to Zn deficiency » and Zhongyu 6, Xiaoyan 22 and Xiza | were non-susceptibili-
ty types- Supplying Zn with low rate was more favorable for growth of wheat plants; Addition of CaCO3 with
low rates could promote the development of wheat plants to some extent, whereas, addition with high rate in-
hibited the growth- The biomass of roots and shoots for wheat plants of susceptibility types were significantly
lower than that of non-susceptibility types, and also the ratios of root to shoot of the former were obviously low -
er than that of the latter- Adding CaCO3 in the nutrient solution had little influence on Zn and phosphorus up-
take by various wheat genotypes, but P/Zn ratios of shoot decreased with increasing CaCO3 additions- With in-
creasing Zn rates Zn uptake by roots and shoots of wheat plants increased, but P/Zn ratios were decreased. and
at the high rate of zinc supply Zn was easily accumulated in the roots, but at the same time P uptake was inhibit -
ed- In comparison with no supplying Zn: supplying Zn at high rate significantly decreased P/Zn ratios of roots
and shoots of wheat plants. whereas, supplying Zn at low rate only slightly decreased the P/Zn ratios of shoots-
All phosphorus concentrations of wheat plants of five genotypes tested were lower than the critical value of P
toxication, therefore, it was no doubt that Zn deficiency symptom occurred had no relationship with P. Compar-
ing with non ™~ susceptibility type: the wheat plants of susceptibility types easily accumulated zinc in roots: P up-
take was relatively low . and P/Zn ratio of shoot was higher-

Keywords: CaCO3; Zn; genotypes of winter wheat; biomass; P P/Zn



