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Summary

Phytotron and field experiments were conducted to determine the influence of morphological development
and environmental temperature on synthesis, translocation and accumulation behaviour of Fructosan, Mono-
and Disaccharose in corn cv. Blizzard and fodder sorghum cv. Sioux and Pioneer 931 at Munich technical
unjversity, Sorghum and maize plants were grown fo1 42 days at 4 temperature regimes (30/25, 25/20,
28/18 and 28/8 deg C) and mid-summer sunlight over 13-h days.

The obtained results are summarized as follows:

1. Nonsstructural carbohydrates in maize and sorghum were accumulated mainly as Mono- and Disaccharose.
The concentrations of Mono- and Disaccharose were increased markedly after differentiation of growing
points and shown at early milk stage the highest contents with 27.8-29.1% and 16.8-20.4% for maize
and sorghums respectively.

2. Non-structural carbohydrates were accumulated mainly in stalk. However, during the late maturity
the most of Mono- and Disaccharose were translocated into grain and reserved as starch. The increase
of starch was associated with decrease of total non-structural carbohydrates.

3. Fructosan synthesis was not affected by morphological changes and environmental factors, which shows
a value of 1.5-2.5% in whole stage of maize and sorghum.

4. Sorghum and maize plants were shown to have a great photosynthetic rates to high temperature. Reserved
Mono- and Disaccharose were, however, declined when temperature exceeded 30 deg C. Under cold
stress at 18/8 deg C non-structural carbohydrates were not translocated and also were accumulated in
leaves too much that cause to restrict of photosynthesis.

5. Net Energy Lactation (NEL) of sorghum and maize were directly associated with synthetic rates of
non-structural carbohydrates, especially Mono- and Disaccharose. The highest values of NEL were
found at physiological maturity stage with 6.6- 6.9 MJ and 5.7- 6.0 MJ-NEL/kg for maize and sorghum

respectively.

* 2131 ¥ 3 (Munich Technicl University)
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Table 1. Influence of morphological development on synthesis and accumulation pattern of

reserved carbohydrates in maize and fodder sorghum

Fractions of reserved

Morphological growth stage

carbohydrate liarfd 12;fh liatfh Boot  Bloom :::;h iﬁ;ﬁ i:ffl?:?gcal
Blizzard (Zea mays)
Fructosan 0. 80 0.51 1.17 1.52 1. 36 1.07 1.23 0.76
Mono-and disaccharose 3.90 2.16 1.40 9.10 19.71 29.6 19. 38 8.15
Starch 0.36 0.44 0.20 0.58 0.90 1.40 11.44 20.5
Sioux (Sorghum b.)
Fructosan 0.51 0.53 0.44 0.62 1.26 1.17 1.19 0.58
Mono-and disaccharose 2.94 2.65 1.70 6.81 16.20 19.43 10.32 6.43
~Starch 0.31 0.15 0.13 0.16 0.35 0.35 8.70 12. 80
Pioneer 931 (Sorghum b.)
Fructosan 1.02 1.35 1.28 1.06 1.53 111 0.95 0.77
Mono-and disaccharose 4.20 3.07 1. 80 6.14 12.70 '13.99 8.43 5.81
Starch 0.53 0.33 0.18 0.23 0.44 0.54 6. 56 10. 33
TNC=Fructosan+Mono—and Disaccharose
HAR & b7t gt 222 ¥of ofF {Epell A
o) A% % BiFol A olFoiAA ¥ YT ¥ 359
= Ak 8§ 304
Mono— % Disaccharose SE&> ST Sorg- :; 254
hum &fEM $65 HESH FES] 3.0~4.0% A2 F 2 o Sterch
iy 5 E&Ee e e 3EM ey D]
HE AR FWES KR 204 mmle 7 ]
Mol E#ES = Mono— % Disaccharose S B2 A e giz:oc-cz;r::ose
A4z ppsle] Sorghume] A% M7 HHES R St o Pyt
6~ 8l 1.5~2.5% 24 7t 2 BERE stage stage maturity
Z vebsiel Fig. 1. Accumulation pattern of non-structural

o|ekxrol gzl Mbsl= FF#Al non—struct-
ural carbohydrate & ol WAl dojuv= BHS
Lol A% T HAE 2o]v Sorghum el
oo A e} o] EEEA Fibeh Llbe] HRelA
A BN Mono— % Disaccharose Ego]l 4-2 #
L AR R ES KEgel o Kol F83
#in= = Cellulose, Hemicellulose, LigninZ:2] Hija
AR E AR MRS FR ook 2eiv 4
7t R LAETol & leaf Weight ratio (BEHER) 2|
Aok Eal Fr14-2) TNC E#ffio] ABHLE o
2ola &2 7% Mono— ¥ Disaccharose &
B HERRHIEEE 21 1% ol 2 FLH ATl 30.
2% 24 A -2 K#ES Jebdiel

—47-

carbohydrates (mono-and disaccharose)
and starch in maize.

Sorghumol] A HE 7t L=+ 6-8 #M
o] %ol Mono— % Disaccharose E#fo] W& £x
2 ETEHY BINEE 7L STl wlal g% S
o FLAMAENHAl 14.2-20.6% ¢ o] &t Lk 2
o] AW T BRBEA 93 Mono— ¥ Dis-
accharose + 1 ¥ TR HETH o =2t 4%
%+ Starch &8 KM WA =lo] sTH
Aol = &% S5 8~10%, Sorghum$fi 7.3~
8.3% K#ELZ Tl

al2} 4 Mono ~ % Disaccharose®] SHEEN-S 4
£Biol ese 6~8 B Lltkoll A et —

|3
=



AAEEo= B = HE~BEEHA 8% 3T
14.0~18. 7kg, Sorghum¥f 4.7~7.5kg/10a°] A&
Hel b =L ARBENS sk

ool g8l Starch#g®-E ©l% non-— structural C-
arbohydrate 7} W4 == LB Ligoll Ao
skl EAMARIR A £& 10.3~17. 2kg (3F5F)
% 3.2~6.3kg/10a (sorghum) &2 &9 AEAES
£ vebdcl

(kg/10a « day)
'y

"""L_-_

+
~ed

Mono-and

Starch
Disaccharose

[

Synthesis rates

- :

4 e
+
Soft dough Physiclogical
stage maturity

Fig. 2. Seasonal synthetic rates of non-struc-
tural carbohydrates (mono-and disaccha-
rose) and starch in kg/10a per day in
maize
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Fig. 3. Accumlation pattern of reserved mono-
and disaccharose associated with mor-
phological development in maize plants
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Fig. 4. Temperature treatment effects on syn-
thesis of mono-and disaccharose at di-
fferent growth stages of sorghum cv.
Pioneer 931(for 21 days in phytotron)
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Table 2. Effect of environmental temperatures on synthesis and accumulation of fructosan,
mono-and disaccharose in sorghum cv. sioux (for 21 days in phytotron)

Nom-structural carbohydrate

Structural carbohydrate

Temperature

Morphological ®*’ Mono-and
growth stage IE] da;? / night) Fructosan Disaccharose Cellulose Hemicellulose
(%) (%) (%) (%)
8—Ileaf stage 18/ 8 0.74 17.5 28.3 26.6
25/20 1.02 10.6 34.9 30.5
30/25 1.04 8.3 35.6 30.7
6—leaf stage 18/ 8 0.55 12.8 28.3 26.2
25/20 0.86 7.9 29.8 27.7
30/ 25 0.81 5.8 33.4 30.2
4—leaf stage 18/ 8 0.87 6.7 17.6 17.5
25/20 0.65 4.2 27.1 22.2
30/25 0.73 3.2 32.3 25.5
2—leaf stage 18/ 8 0.91 4.7 17.2 11.9
25/20 1.13 3.9 23.9 14.9
30/25 1.08 2.2 28.1 16.2

* Morphological growth stage before temperature treatment in phytotron
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Table 3. Changes of net energy lactation and starch value associated with reserved carbohy-

drates in maize and fodder sorghum

Morphological growth stage

Net energy and

reserved 3rd 5 th 8 th Boot Bloom Soft  Hard Maturity
carbohydrates leaf leaf leaf dough  dough

Blizzard (zea mays)

TNC 470  2.67 2,57 10.62 21.07 30.13 20.61 8.91
Total carbohydrates 5.06 n 2.77 1120 21.97 31.53 32.05 29.41
NEL 5.98 5.82 5.90 6.34 6.51 6.70 6.94 6.94
StE 5.84 550 552 5.96 642 6589 668 669
Sioux (Sorghum)

TNC 3.45 3.18 2.4 7.43 17.46 20.60 11.51 7.01
Total carbohydrates 3.76 3.33 2.27 7.59 17.81 20.95 19.21 19.81
NEL 5. 64 5.57 5.46 5.61 5.75 5.94 6.01 5.93
St E 5.50 516 463 4.63 511 525 530 535
Pioneer 931 (Sorghum)

TNC 5.22 4.42 3.08 7.20 14.23 15.10 9.38 6.58
Total carbohydrates 5.75 4.75 3.26 7.43 14.67 15.64 15.%4 16.91
NEL 5.78 5. 60 5.44 5.58 5.66 5.83 5.90 5.87
StE 5.49 523 450 4.77 508 519 525 520

TNC=Fructosan+Mono—and Disaccharose
Total carbohydrate = Total reserved carbohydrates (TNC+ Starch)
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